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help solve the down-town parking problem 








IN THIS ISSUE 


Some ‘Travel and Parking Habits Observed from 
Parking Studies 


State Road-User and Personal-Property ‘Taxes 
on Selected Motor Vehicles. 1950 


The Identification of Rock Types 


Contents of this publication 
may be reprinted. Mention 
of source is requested. 





Public Roads 


JOURNAL OF HIGHWAY RESEARCH 


Vol. 26, No. 2 June 1950 


Published Bimonthiy 





BUREAU OF. PUBLIC ROADS 
Washington 25, D. C. 


REGIONAL HEADQUARTEKS 
180 New Montgomery St. 
San Francisco 5, Calif. 


DIVISION OFFICES 


No. 1. 718 Standard Bldg., Albany 7, N. Y. 
Connecticut, Maine, Massachusetts, New Hamp- 
shire, New Jersey, New York, Rhode Island, and 
Vermont. 
No. 2. 2036 Aleott Hall, Washington 25, D. C 
Delaware, District of Columbia, Maryland, Ohio, 
Pennsylvania, Virginia, and West Virginia, 


No. 3. 504 Atlanta National Bldg., Atlanta 3, Ga. 
Alabama, Flori la, Georgia, M SSissi ppl, Vort/ 


Caro na, South ¢ arolina, and T nNnesses 


No. 4. South Chicago Post Office, Chicago 17, Il 
Illinois. Ind ana, Ke ntucky, and V/ chiga?r 


No. 5. (NORTH). Main Post Office, St. Paul 1, Minn. 
Minnesota, Nort] Dakota, Sout} Dakota, and 


Wisconsin. 
No. 5. (souTH Fidelity Bldg., Kansas City 6, Mo 
lo a, Kansas, Vissourz, and Ne hraska 
No 6. 502 U. Ss Courthouse, Fort W ort} ap Tex 


Arkansas, Lo 47siana, Oklahoma, and T ras. 


No. 7. 180 New Montgomery St., San Franciseo 5 
Calif 
Arizona, California, Nevada, and Hawa 
No. 8. 753 Morgan Bldg., Portland 8, Oreg 
Idaho, Montana, Oregon and Washington. 


No. 9. 254 New Customhouse, Denver 2, Colo 
Colorado, New Mexico, Utah, and Wyom ng 


No. 10. Federal Bldg., Juneau, Alaska. 
Alaska. 


PUBLIC RoOabs is sold by the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C., at 75 cents per year 
(foreign subscription $1) or 15 cents per single copy. Free distri- 
bution is limited to public officials actually engaged in planning 
or constructing highways, and to instructors of highway engineering 


There are no vacancies in the free list at present. 


The printing of this publication has been approved by the Director 
of the Bureau of the Budget January 7, 1949. 





BUREAU OF PUBLIC ROADS 


U. S. DEPARTMENT OF COMMERCE 


E. A. STROMBERG, Editor 














Evidence of the parking problem: cars double-parked on the street waiting for space in a lot that is already full. 


Nome Travel and Parking Habits 


Observed From Parking Studies 


BY THE HIGHWAY TRANSPORT RESEARCH BRANCH, 
BUREAU OF PUBLIC ROADS 


Reported by S. T. HITCHCOCK, Assistant Branch Chief, 


aes economic benefits of urban arterial 
and expressway street and highway devel- 
opments cannot be realized if there is no place 
to park the motor vehicle at the terminus of 
the trip. The planning of adequate terminal 
facilities for the parking of cars or the loading 
and unloading of trucks is consequently an 


integral part of any plan for urban 
transportation improvements. 


highway 


In many cities the parking problem in the 


downtown area was serious before the 


and with the postwar increase in motor-vehicle 


usage it 
In an effort to evaluate the parking load unde 


war, 


has reached alarming proportions. 





Riding past the ‘“‘full-up”’ parking lots and making endless circuits of the 
block in search of a vacant curb space, every motorist has become personally 
aware of the critical downtown parking problem. To resolve this problem, 
detailed information on all its ramifications is first needed; and in 46 cities, 
ranging in population from under 6,000 to more than a million, comprehensive 
parking studies of the central business districts have been undertaken or com- 
pleted. From these studies, conducted according to a common basic pattern, 
some interesting observations on parking habits have been drawn. 


It has been found that the number of available parking spaces and the number 


of vehicles parked, in proportion to population, decrease rapidly as the size of 


the city increases—there being seven times as many spaces and thirteen times 
as many parked vehicles, per 1,000 population, in the small cities as in the large 
cities. The central business districts of the small cities generate ten times as 
much traffic, in the peak half-hour, as those of the large cities, when proportioned 
‘o population. The percentage of traffic passing through the central business 
listrict during the day as a whole is about the same for all cities, but during 
peak periods 91 percent of the traffic in large cities does not stop to park. In the 
oncentrated core of the central business districts, space-hour demands for 
parking exceed the supply by ratios ranging from 1.34 in small cities to 4.67 in the 
‘arge cities. 


076—50——-1 


and R. H. BURRAGE, Highway Engineer 


present conditions—a load which would most 
certainly increase with the improvement of 
arterial streets and the construction of express- 
ways leading to and from the downtown area— 
many cities have made studies of traffic vol- 
umes and travel habits as they related to trip 
destinations and parking in the downtown 
area, 

If a parking study is to be of value in plan- 
ning for the development of off-street parking 
lots or garages, or in determining reasonable 
restrictions for curb’ usage, 
information is necessary: 


certain basic 

1. Loeation and existing supply of park- 
ing spaces. 

2. Usage of existing parking spaces. 

3. Location and extent of existing de- 


mand. 
t. Cordon count of inbound and out- 
bound traffic to determine total 


parking load. 

5. Influence of large traffic attractions on 
parking demand. 

}. Parking habits. 


7. Adequacy of existing laws and ordi- 
nances. 

8. Limitations of existing administrative 
responsibility. 

9, Financing methods. 
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_ The metropolitan area travel habit studies, 
which have proved extremely useful in esti- 
mating probable desire lines of travel and 
traffic usage of selected route locations, pro- 
vide some information on parking practices.! 
The size of the sample, however—usually 5 
or 10 percent—proved to be inadequate for 
the estimating of trip destination volumes for 
the relatively small areas such as would be 
usable for determination of location and size 
of parking facilities. 

One specific method of making a parking 
study, commonly referred to as “cruising,” 
is based on the inspection methods used 
by police for enforcement of parking regula- 
tions. License numbers of parked vehicles 
are recorded at periodic intervals either from 
& moving car or by a recorder on foot. This 
method indicates the usage of space, as to 
location and length of time parked, within 
limits of the length of time between recordings. 
It sacrifices all information on the short-time 
parker, and does not permit obtaining any 
information on trip purpose and destination, 
which is desirable for determining the proper 
location of parking facilities. 

Another method, involving the distribution 
of return-mail questionnaire cards, has also 
been used in some spot situations. For a 
comprehensive analysis of the entire downtown 
area this is considered to be unsuitable because 
of the uncertain quantity of returns (seldom 
exceeding 30 percent) and the lack of statistical 
control of those returned. 

Because of the limitations of these ap- 
proaches and the need for more specific 
information for purposes of location selection 
and capacity design a more comprehensive 
type of study has been developed,? in which 
the needed data are obtained by direct inter- 
view of parkers and by cordon count of all 
vehicles entering and leaving the area. 


Summary of Observations 


Analysis of data fully developed in 29 cities 
and partial information from 17 others, where 
comprehensive parking studies of the central 
business districts have been conducted in a 
uniform manner, reveals many pertinent and 
interesting trends in parking habits. 

As would be expected, the areas of central 
business districts of cities, where the parking 
situation is most acute, are relatively small 
and directly proportional to population— 
ranging from 0.1 square mile in the small 
cities to 0.5 square mile in the largest. In 
relation to population, of course, this range is 
reversed: the small cities having 0.7 square 
mile per 100,000 population and the largest, 
0.05. Similarly, the total number of parking 
spaces available ranges from 1,400 in the 
smallest cities to 10,200 in the largest, while 
per 1,000 population the spread is in the 
opposite direction, from 89 to 12. 





1 Traffic planning studies in American cities, by J. T. Lynch; 
PvuBLic Roaps, vol. 24, No. 6, Oct. 1945; and Highway safety: 
Driver behavior—key to safe highway design, by Thos. H. Mac- 
Donald; Pusiic Roaps, vol. 25, No. 7, March 1949. 

3 Factual guide on parking for the smaller cities, Public 
Roads Administration, Sept. 1947; and Determining parking 
requirements by means of a study of parking habits, by S. T. 
Hitchcock and T. E. Willier; Proceedings of the Highway 
Research Board, vol. 24, 1944, p. 255. 
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The number of vehicles parked during the 
8-hour business day varies from 7,100, or 
446 per 1,000 population, in the small cities, 
to 30,000, or 34 per 1,000 population, in the 
large ones. In all cities the proportion of 
commercial vehicles parked is fairly constant 
at about 13 percent. 

The parking problem is most acute, of 
course, in the core of the central business 
district. There, the space-hour demand 
ranges from 3,500 in the smallest cities to 
28,600 in the largest cities, while the available 
supply is from 2,600 to 6,600. The ratio of 
demand to supply increases from 1.34 in 
small cities to 4.67 in large ones. 

For various reasons, the central business 
districts of small cities are proportionately 
greater traffic generators than those of the 
large cities. The in-and-out traffic in the 
peak half-hour, per 1,000 population, ranges 
from 139 vehicles in the former to only 14 in 
the latter. The ratio of the peak-hour traffic 
to that in the average hour, however, is con- 
stant regardless of population, the peak-hour 
volumes being about one-third greater. The 
proportion of traffic passing through the cen- 
tral business districts during the business day 
varies but little for cities of different size, but 
traffic passing through in the peak half-hour 
ranges from 59 percent in the small cities to 
91 percent in the large cities. 

As a reflection of the different characteristics 
of small and large cities, it was found that 56 
percent of the vehicles in the former and 28 
percent in the latter parked less than 30 
minutes; while 8 percent and 25 percent, 
respectively, parked 4 hours or more. Simi- 


‘larly, 70 percent of the parkers in small cities 


and 46 percent in the large cities walked less 
than a block to their destinations; while 9 
percent and 30 percent, respectively, walked 
two blocks or more. 

Regardless of the purpose of trip, the length 
of parking time increased in direct relation to 
the size of the city. The average time parked 
where “work” was the purpose ranged from 
3 hours in small cities to over 5 hours in large 
cities, and similar spreads occurred for ‘‘shop- 
ping” and “‘business”’ purpose parking. Park- 
ing time for other purposes varied little, 
regardless of population. 

The psychological advantage of parking 
meters is indicated by the fact that overtime 
parking, both in number of occurrences and 
in excess time parked, is considerably less at 
metered curbs than at unmetered but time- 
restricted curb spaces. 





Table 1.—Cities in which direct-interview 
type parking studies have been made 














Year | Data 
City = of | avail- 
study | able 
| 
Deter, hid............. | 5, 861 1948 | .. 
Seymour, Ind__._-..-.__-- 8,620] 1948 | -- 
i”. eh ee “| 9, 653 1948 = 
Columbus, Ind_....-__--- | 11,738 | 1948 | -- 
Albert Lea, Minn__..__-- 12, 200 1947 xX 
Premnrert, i0.....-..... 13, 206 1948 x 
Huntington, Ind...._____- 13, 903 1948 x 
Portsmouth, N. H....----| 14, 821 1946 xX 
Stevens Point, Wis._..--- 15,777 | 1947 xX 
Walla Walla, Wash... __---| 18, 109 1946 a 
Meadville, Pa.........___.| 18,919 | 1948 | X 
Aneern, 8. C...... 5-2] 19, 424 1947 X 
Lake Charles, La_- 3 21,207 | 1947 i 
Boise, Idaho_..._- wid 26, 130 1948 = 
Alexandria, La_..--_- ; 27, 066 1947 | X 
Monroe, La........-- 3 28,309 | 1947 | X 
/  ) , ees 33, 589 1948 xX 
Kokomo, Ind_-__-__-- 33, 795 1948 <2 
Anderson, Ind_____- aa 41, 572 1948 | X 
Lynchburg, Va-_---..-_--} 44,541 | 1948 me 
Muncie, Ind___--._- aa 49,720 | 1948 eS 
Corpus Christi, Tex____-- 70,700 | 1947 | X 
Pawtucket, R. I.- af 75, 797 | 1945 | xX 
Charlotte, N. C-. ; 113,000 | 1947 xX 
Wichita, Kans... __- | 127,300 | 1947 | X 
Spokane, Wash... | 141,400 | 1947 Xx 
Knoxville, Tenn__........| 151,800 | 1946 | xX 
Harrisburg, Pa... -- -| 173,400 | 1946 | X 
Reading, Pa..____- _...-.| 175,300 | 1947 x 
Chattanooga, Tenn._..___.. 193,200 | 1947 D4 
Jacksonville, Fla_......__. 195,600 | 1947 | -- 
Nashville, Tenn...______- 241,800 | 1946 | X 
Honolulu, T. H.____-- 245, 000 | 1947 | -- 
Richmond, Va----- 245, 700 1948 X 
Omaha, Nebr.......-- 287,700 | 1948 | -. 
New Haven, Conn_-.-_-_--- 308, 200 1946 X 
Allentown-Bethlehem, 
ie ee 325,142 | 1948 | a 
pO” ES ES 341,700 | 1947 | xX 
Denver, Colo_._..._--- ; 384,400 | 1945 | X 
Portland, Oreg__..._____- 406, 400 1946 . 
peo lO ¢ | en 442, 300 1945 | xX 
Seattle, Wash._.- eawast 452, |} 1946 | X 
Providence, R. T.........- 711, 500 | 1945 | x 
Baltimore, Md__.______-- 1,046,700 | 1946 xX 
Cleveland, Ohio....._....- 1,215,000 | 1948 | ae 
| 














1U_ 8. census of population, 1940. 


The Comprehensive Parking Study 


The purposes of a comprehensive parking 
study have been indicated briefly. Some 
elaboration is desirable, however, concerning 
the basic phase of the study operation, that 
of the interviews with the parkers. The study 
is as a rule confined to the central business 
district (or to any other area where parking 
is a problem), around which the cordon count 
is made. A direct interview is made with the 
driver of every vehicle parked in the area. 
The interviews usually are confined to the 
hours of the business day, 8 or 10 a. m. to 
6 p. m., and hence include the peak of parking 
and traffic accumulation. 


Table 2.—Area and population relations of central business districts 




















Average area of the central 
business district 
| Average — 
: ~ | Number} population | See 
Population group | of cities | in metro- | Square miles — 
politan area é 0 
Total | Per 100,000 | blocks ! 
| population 
Under 25,000__._. 10 15, 400 0.11 0. 69 23 
25,000-50,000_  . .- 4 32, 600 .13 41 38 
50,000-100,000 _ - 2 66, 550 . 22 27 36 
100,000-250,000 _- - | 10 176,200 | . 44 . 26 76 
250,000-500,000 _- -| 6 280, 700 . 46 | 12 97 
Over 500,000... ..- | 2 879, 000 4 | 05 134 











1 Block dimensions vary from 150 feet to 600 feet. 
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It would be possible to accomplish the 
interviewing in one day by using a very large 
force, but it is preferable to use a small group 
of trained interviewers and to spread the work 
over several weeks. This affords advantages 
from an operating standpoint and produces 
data more representative of an average day. 
The cordon count is similarly a composite 
sample, spread over the same period as the 
interviews. 

The actual interview with each driver 
requires Only about 30 seconds and includes 
queries to determine trip origin, purpose in 
making the stop, and the destination to which 
the parker is going to walk. Data on the 
location, the time of arrival and departure, the 
type of vehicle, and the type of parking are 
obtained by observation. The data permit a 
determination of accessory but valuable 
information on turn-over, violation of space 
and time regulation, and use (and abuse) of 
loading zones and other  special-privilege 
facilities. The information on how long 
drivers do park, when coupled with their 
destinations, provides a reasonably accurate 
measure of where they would like to park and 
for how long, if space were available. This 
is the existing demand. 

The inventory of existing parking space and 
the cordon-count data are summarized and 
tabulated by manual methods. The interview 
data, because of the number of items of 
information involved and the many interrela- 
tions desired, are particularly susceptible to 
machine tabulation. Resultant from these 
summarizations is the information on gener- 
ators of parking demand and on the parking 
characteristics of the motorists. The study 
of the legal, administrative, and financial 
aspects of the problem is a staff responsibility, 
to be integrated with the findings and recom- 
mendations from the other phases of the 
studies. 

With the knowledge that the basic volu- 
metric data have been obtained with reason- 
able accuracy, specific locations and designs 
for additional facilities may be planned with 
assurance. The information on parking 
habits, when correlated with location, may be 
used to advantage in revising time restric- 
tions, and in the location or relocation of 
parking meters. It is also basic in determining 
Operating characteristics and capacity for 
design purposes. The data on truck desti- 
nations and parking-time durations will 
indicate the need for added loading zones or 
off-street loading space. 


Trends Observed From Studies 


The direct-interview type of parking study, 
initiated in 1945, has now been made in 46 
cities throughout the country, ranging in 
population from 5,000 to over 1,000,000 
(table 1). Data have been developed fully in 
29 of these cities. Since the same procedures 
were used in each case, it has been possible for 
the first time to observe some relations of area 
characteristics, parking habits, travel habits, 
and traffic volumes. 

The data reported in this article represent 
conditions in cities which have recognized the 
existence of a parking problem sufficiently 
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Table 3.—Curb and off-street parking spaces available in the central business district 




















| 

} Average number of park- Spaces per 1,000 

ing spaces population 
: Number | 
Population group | “of cities | os | l 
| | a 

| Curb | street | Total | Curb | Total 

ae | 
Under 25,000....- 9 | 933 | 485 1,418 | 60 89 
25,000-50,000_.._- 4 1, 287 | 742 2, 029 41 65 
50,000-100,000.- -- 2 | 1,688 | 2,401 | 4,089 | 23 | 57 
100, 250,000__.- y 2,867 | 3,886 | 6,751 | 17 | 42 
250,000-500,000.._ 6 | 2,961 | 8,132 | 11,093 7 | 2 
Over 500,000. -_-_- 12 |} 2,510 | 7,675 10, 185 3 | 12 








1 Providence, a city of 253,500 population, has a metropolitan area population of 711,500 with several other fully de- 


veloped but smaller independent business districts. 


acute to warrant an extensive study as a first 
step toward seeking a solution. In all prob- 
ability the parking problem is just as serious 
in a great many other cities; and it may be a 
mark of greater initiative on the part of the 
cities that have undertaken these parking 
studies, rather than of greater need. 

The data available from the 29 cities permit 
analysis in several directions. The summaries 
presented here are some of the more obvious 
relations developed in initial analyses. For 
those cities where the time periods studied 
were not identical, data were adjusted to a 
common 8-hour basis (10 a. m. to 6 p. m.). 

The data reported are averages for cities in 
each of six population groups. As will be 
seen from the tables and graphs, the numerical 
values of the various elements of the parking 
problem, as averaged by population groups, 
show clearly established trends that may be 
of value to other cities where comprehensive 
studies have not been made and where 
complete data are not available. 

It had already been suspected that some of 
the indicated trends or relations might exist, 
and for some readers personal experience 
may make some observations appear obvious; 
but they substantiate many points which 
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heretofore have been largely a matter either 
of opinion or conjecture. Furthermore, the 
fact that these data and derivations fall into 
a pattern indicates that the basic approach to, 
this research problem, or at least the pro- 
cedural technique, is soundly conceived. 

It must be admitted that data for the 
individual cities are somewhat scattered, in 
contrast to the uniformity of the population- 
group averages. Quite probably this incon- 
gruity can be accounted for partially by the 
small number of cities for which data were 
available; but much more important factors 
are the character of business and industry and 
of geographical location, which may differ 
greatly among cities of the same size. The 
fact that all of the data as averaged by popu- 
lation groups fall in straight-line or smoothly 
curved patterns is strongly indicative of their 
close relation to population. 


The Central Business District 


The central business district of a city is not 
a legal entity nor is it generally a clearly 
defined area. In establishing the limits of 
such a district for the purposes of a parking 
study, it was considered as the area where land 
occupancy is nearly 100 percent, where land 
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Figure 1.—Parking spaces available in the central business district. 
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Table 4.—Number of vehicles parked in the central business district 








| Average number of Maximum | 
vehicles parked | number 
i 31 ae | 
| Nam- in 8 hours accumulated Percent-| Parking 
Population group ber of |— ar enemas, as oe age com- | accumula- 
cities Per 1,000 Per 1,000 mercial | tion ratio? 
Total popula- Total popula- | 
tion tion 
Under 25,000__-- 9 7, 097 446 1,050 | 67 14 1.17 
25,000-50,000_ — 4 8, 461 267 | 1,373 43 14 1.13 
50,000-100,000 2 11, 866 164 2, 185 30 11 | 1.15 
100,000-250,000 __ - 8 22, 130 128 5, 447 29 12 1.15 
250,000-500,000_. . - 5 32, 436 83 8, 245 2 13 1.15 
Over 500,000___-. 2 29, 957 34 9, 564 ll 13 B. RS 











1 Total number parking during the period, including those 
common period 10 a. m. to 6 p. m. 

2 At any time during the 8-hour period. 

3 Ratio between the number of vehicles in parking spaces, 


Table 5.—Usage of space in the entire central 
and supply in 


parked at start of period. Adjusted, where necessary, to a 
legal or illegal, in the peak hour and in the average hour. 


business district, and the relation of demand 
the core area 

















Central business district Core area ! 
Present usage in g 
> } are. . Space-hours 
Population group | jum. space-hours Num- Ratio of 
| berof |— ————————d Ti oe ee demand to 
cities | 4 ver, 5 | cities supply 
Average | Per 1,000 | ey ee | : 

| number | population Demand?) Supply 
Under 25,000___- 8 | 7,692 487 | 5 | 3,465 | 2,552 | 1.34 
25,000-50,000. _ . 4 | 9,988 314 | 3 | 4,230 | 3,043 | 1. 38 
50,000-100,000 - - . - | 2 14, 632 202 2 4, 290 2,964 | 1. 45 
100,000-250,000. _. 6 38, 802 225 7 17, 188 11,285 | 1. 64 
250,000-500,000- __ 4 | 561,578 | 133 3 20, 828 6,505 | 3. 27 
Over 500,000__ 2 | 65,846 74 2 | 28,590 6,649 | 4. 67 

} | 











1 The core area is that portion of the central business district where land values are generally highest, 


and where in each 


block, of several contiguous blocks, the demand for parking space in each exceeds the supply. 
2 Demand for space in the core area, based on destinations of drivers who parked in the central business district. 


use is principally business, where curb parking 
is congested, and to which transit lines 
converge. It is the area where are found the 
large stores and office buildings. It often 
includes some theaters and hotels. It may 
have a few apartments, but few or no single- 
unit residences and little manufacturing. 
Area and population data for the central 
business districts of a number of cities are 
shown in table 2. 


The determination of the central business 
district was made locally in each city and, 
although different engineers established the 
limits, it is significant to note that the charac- 
teristic limits of the central business district 
have been generally recognized. The trend 
in size is perhaps to be expected, but con- 
firmation of this trend 
further analyses in these cities. 


lends assurance to 

In a city where studies have not been made, 
comparisons with the tabulated data should 
take into consideration whether the central 
business district constitutes a problem area 
greater or less than the average for a city of 
its population class. 


Availability of Parking Space 


It is to be expected, as shown in table 3 
and figure 1, that as cities grow the supply 


of curb spaces for parking will decrease 
proportionally. Curbs are limited in physical 
extent and as the downtown area grows 


vertically more curb space is restricted for 
services in connection with adjacent buildings 
and for the movement of traffic. It 
also expected that off-street facilities 


should 
be 
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would be developed in a compensating man- 
ner, but this apparently has not occurred. 
It will be noted that the cities of more than 
250,000 population have less than one-half as 
many total parking spaces per capita as cities 
of less than 100,000 population. 

The trends shown, even though expected, 
lend assurance to the soundness in determina- 





of the limits of the central business 
district, to the use of the data for comparative 
purposes in cities where extensive studies haye 
not been made, and to the procedures usc | 
in making the study. 


tion 


Usage of Parking Space 


As cities grow, the volume of parking bot 
for the business day and for the peakf hoi r 
However, when these are expresse( 
in volumes per 1,000 population, as shown in 
table 4, it is evident that parking usage in 
the central business districts is proportion- 
ately greater in the smaller cities than in th: 
larger cities. This probably is due largely to 
the higher car ownership and more concen- 
trated business in the smaller cities; and to 
the extent of mass transit, the presence of 
numerous suburban shopping areas, and the 
greater difficulty of finding parking space in 
the downtown sections, in the larger cities. 

The proportion of commercial vehicles 
parking in the central business district appar- 
ently does not vary appreciably in cities of 
different size. These are the vehicles picking 
up and delivering goods in the downtown area. 

Similarly there is not a great difference, 
among the various population groups, in the 
parking accumulation ratio—the ratio of the 
volume parked in the peak hour of parking 
and the volume parked in the average hour of 
the business day. This, perhaps, is traceable 
to the fact that studies have been made only 
in cities where a parking problem exists and 
where, therefore, the load is not far from peak 
condition all through the business day. 

The data in table 4 represent only the 
volume of parking under present conditions 
and undoubtedly are not representative of 
what the trends might be if better traffic 
service and parking facilities were available. 


increases. 
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Figure 2.—Demand for and supply of parking space in the core area of the 
central business district, in terms of space hours. 
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Parking Space Supply and Demand 


The parking studies, made under existing 
conditions, provide information only for those 
drivers who park in the central business dis- 
trict. It does not include the potential 
demand of those who might park there under 
different conditions. 

For those having destinations in the central 
business district the demand for parking space 
shows a definite increase with the size of the 
city, as indicated in table 5. On a per capita 
basis, however, the central business districts 
in the smaller cities are greater parking gen- 
erators than those in the larger cities, for 
reasons previously stated. 

For the central business district as a whole, 
the supply of spaces is usually found to be at 
least equal to the demand since, for study 
purposes, the limits are so selected as to 
include the parking of nearly all drivers bound 
for the district. Some of the central blocks 
in the district, however, create a demand 
exceeding the supply in the same blocks. 
Table 5 and figure 2 indicate that the volume 
of demand for spaces in this core area increases 
in the larger cities whereas the supply, al- 
though increasing in cities of medium size, 
drops off in the larger cities where high land 
values in the core tend to preclude the use of 
space for parking purposes. 

Figure 3 illustrates the relation of parking- 
space supply, usage, and demand in a typical 
city of about 175,000 population. Scaled 
bars show, for each block, the parking space 
available, the usage of that space, and the 
demand expressed for parking space in that 
block. The use of space-hour units permits 
direct comparisons. The unshaded central 
portion of the map shows the core area of the 
central business district, and covers those 
blocks in which the demand for space exceeds 
the supply. The map thus graphically pin- 
points areas deficient in parking space. 


Traffic and Travel Habits 


As cities increase in population, the total 
8-hour inbound volume of traffic, the average 
hourly volume in and out, and the peak volume 
in and out of the central business district 
increase, as shown in table 6. But when the 
population of the city is considered, the cen- 
tral business districts of the smaller cities are 
bigger traffic generators per 1,000 population 
than are the larger cities. This, no doubt, is 
due largely to factors previously mentioned 
and to the fact that in the smaller cities the 


Table 7.—Length of time parked and distance walked to destination 

















Percentage Percentage 

| parked— | walking— 

| Num- | 
Population group | ber of | 

cities Less 4 hours Less 800 feet 
than 30 | and than | and 

minutes | over 400 feet over 
Under 25,000..._. 9 56 | 8 70 9 
25,000-50,000_.- . - - | 4 52 10 78 5 
50,000-100,000.....| 2 | 52 | 10 77 (| 7 
100,000-250,000_._ 8 | 43 | 15 64 14 
250,000-500,000_.. 2 | a | | 6 | 19 
Over 500,000...-.- | 2 | 128 % | 4 | 30 




















1 Estimated from different groupings of length of time parked. 


principal through routes pass through the 
downtown area with few or no alternates 
available. 

Regardless of the size of the city, the ratio 
of peak-hour traffic to average hourly traffic 
in the 8-hour period is practically constant. 
Peak-hour volumes are about one-third again 
as large as the volumes during the average 
hour of the survey period. 

The proportion “passing through” the 
central business district may more correctly 
be described as those who do not stop to park. 
It includes whatever ‘‘cruisers’’ there may be 
and, additionally, those cars in service 
stations or in garages being serviced or re- 
paired. These data, in the last two columns 
of table 6, refer to vehicles entering the central 
business district and not to vehicles leaving or 
to number of trips. There does not seem to 
be much difference in the proportion of traffic 
passing through the central business district 
during the business day (10 a. m. to 6 p. m.) in 
cities of different population groups. 

The proportion of traffic entering the central 
business districts in the peak half-hour of 
traffic movement (usually between 5 and 6 
p. m.), which does not stop to park, increases 
as the size of the city increases. The develop- 
ment of employment centers in sections of the 
city other than the central business district 
creates a large movement of population twice 
a day going to and coming from work. Much 
of this movement is across town and through 
the district. 

Figure 4 shows the volume of traffic entering 
and leaving the central business district, and 
the hourly accumulation of parked vehicles 
and of all vehicles in the central business 
district, in a typical city of 175,000 population. 
The bars for each street around the periphery 
of the cordon show the total 8-hour volume 
of traffic entering and leaving the central 


Table 6.—Traffic volumes and ratios in the central business district 





| 
Average | Average | 
| Num- 8-hour hour 
Population group | ber of volume, | volume, | 
cities in- in and 
t bound ! out | 
i 
Under 25,000_..-.- 9 13, 000 3, 300 
25,000-—50,000__.. 4 21, 000 5,300 | 
50,000-100,000_ . 2 26, 000 6,600 | 
100,000-—250,000_. 7 41, 000 11, 000 
250,000-500 ,000_. 3 54, 000 13, 700 
Over 500,000_....- } 2 69, 000 17, 600 








In-and- | Percentage of vehi- 
Peak | Ratio of out vol- cles passing 
half-hour peak to ume per | through 3 in— 
volume, average 1,000 pop-|__ foe SEN 
in and hour, in ulation, | Pm 
out 2 and out peak | : -eak 
| half-hour | 8 hours half-hour 
—— ——_—_ ——-— —— 
2, 500 1.34 139 52 9 
3, 600 1.35 107 | 61 70 
4, 420 1,34 61 52 69 
6, 810 | 1.33 | 41 60 70 
9,110 1, 3 | 25 60 75 
12, 000 1,34 | 14 58 91 








18-hour period, 10 a. m. to 6 p. m.; all vehicles. 


? Peak half-hour for traffic movement, generally between 5 and 6 p. m. 
? Percentage of vehicles entering the central business district. 
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business district, segregated by type of vehicle 
and by direction as indicated in the legend for 
street traffic at the left. 

The bar chart within the cordon line in 
figure 4 shows the hourly total inbound and 
outbound traffic volumes, the shaded lower 
portions of the bars indicating the proportion 
of inbound traffic that entered the central 
business district and parked, and the propor- 
tion of outbound traffic coming from parking 
spaces. Plotted across the bar chart are 
curves showing the accumulation of traffic 
and of parking. 

The difference between the volume of in- 
bound traffic and outbound traffic for each 
hour period, when cumulated, represents the 
number of vehicles remaining in the business 
district at any hour period. When allowance 
is made for the number of vehicles parked, 
the number moving on the streets at the 
beginning of the study period, and the number 
of parkers with origins within the district, 
it is possible to estimate the actual volume of 
inbound traffic which may be considered as 
potential users of an alternate route. 

Continued periodic cordon counts are desir- 
able, after the completion of a study, to detect 
changing trends in traffic movements and in 
the accumulation of vehicles in the downtown 
area, the latter being an indication of the 
demand for parking space. By repeating the 
cordon count, the value of the basic parking 
study can be extended over a longer period of 
time. 


Length of Time Parked 


Data have hitherto been available from 
many individual studies concerning the habits 
of parkers as to duration of parking and the 
distances walked after parking, but this is the 
first time it has been possible to assemble the 
results of studies made under the same pro- 
cedures in cities of various population groups. 

The proportion of cars parked less than 30 
minutes in the largest cities is only half of 
those parked for the same length of time in 
the smallest cities, as shown in table 7. The 
proportion parked 4 hours and over, however, 
is three times as large. An influence here is 
the practice, more common in smaller cities, 
of using the car to drive home or elsewhere at 
noon for lunch. 


Walking Distances 


Definite trends are also apparent, from 
table 7, in the distances people walk to their 
destinations after parking their cars. ‘The 
lengths of blocks vary but, generally speaking, 
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Figure 4.—Traffic entering or leaving the central business district and vehicles parking in that area, ina typical city of 175,000 population. 


one block may be considered to be about 400 
feet long. In small cities almost three-fourths 
of the people parking in the central business 
district park within one block of their desti- 
nation. This proportion decreases to less than 
50 percent in the largest cities. 

_ The proportion walking more than 800 feet 
\two blocks) is relatively small in the smaller 
cities—less than 10 percent. In the largest 
Cities, however, as many as 30 percent of the 
parkers walk more than 800 feet. These data 
may be useful, in a general way, in estimating 
the seriousness of the parking problem in other 
cities where extensive studies have not been 
made, 
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Trip Purposes 


In any study in which an interview must be 
completed in less than a minute, it is extremely 
difficult to define trip purposes so definitely 
that they will be uniformly understood and 
applied. The results obtained, however, show 
definite trends for the average length of time 
parked for each of the more common trip 
purposes, as illustrated in table 8. Regardless 
of purpose, the average length of time parked 
increases in the larger cities as compared with 
the smaller cities. There does not appear to 
be much difference in the length of time 
parked by shoppers and by those on business 


trips. In both instances, the time parked 
increases with the size of the city. 

“Other” purposes include trips for meals, 
and to doctors, dentists, movies, and social 
and other recreational activities. There does 
not seem to be much difference in the length 
of time parked for these purposes in cities of 
different sizes, 


Effect of Parking Meters 


The comprehensive type of parking study, 
wherein the type of parking and times of 
arrival and departure are noted, permits 
special types of analyses to be made—among 
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these being observation of the extent of viola- 
tion of parking-time restrictions shown 
table 9. 

All of the 25 cities for which pertinent data 
are available have one or more zones in the 
central business district with time restrictions 
but without parking meters, and 13 of them 
In table 9, the first group 


in 


have metered zones. 
reported includes some cities in which there 
were no meters, some cities where there were 
no unmetered curbs, and some having both 
metered and unmetered curbs. It is, therefore, 
only a general comparison between the two 
types of zones. 

To present data on a more nearly compa- 
rable basis, an analysis is shown in table 9 for 
a group of 
those where data were available in the same 
city and in the same time-restriction class for 
metered and unmetered but restricted 


second cities, comprising only 


both 
spaces. 

Data from each of 11 cities, where curb 
parking was observed in both types of zones, 
indicate that violations in metered zones were 
considerably less, both as to the numbers of 
violators and as to their use of time. This is 
true when the data are segregated 
time-restriction groups. It is also apparent 


also in 
that, in general, the proportion of overtime 
parkers and of overtime usage decreases as 
the length of time restrictions increases. 

It is probable that the data from these 
several are not strictly 
because of differences in enforcement policies. 
On the other hand, all data were obtained 
from studies limited to the central business 
districts, where there was little difference in 


cities comparable 


opportunity for enforcement. As the occasion 


Table 8.—Average length of time parked for each purpose of trip 











Average time parked for each trip purpose, in hours 
Num- = ieee sa ene Se 
Population group ber of 
cities Work | Shopping} Business | Other —— 

Under 25,000__- y 3.0 0.7 0.7 1.0 1.1 
25,000-50,000 4 2.9 RS .8 9 1.3 
50,000—100,000__ - 2 3.3 .8 ot 9 1.3 
100,000—250,000 S 4.4 1.1 1.2 ae 1.8 
250,000—500,000 3 4.5 1.4 1.2 1.5 1.8 
Over 500,000___- 2 5.1 1.4 1.4 1.2 2.5 

















Table 9.—Comparison of overtime parking at metered curbs and at unmetered but re- 
stricted curbs, in the central business district 








Percentage of space hours— 
Percentage of ——— se Pre toe > on 
, ‘ overtime parking ! 
Time zones pipe Used by violators? | Used in excess 3 
— . —- s —_ : ea 
Unmetered! Metered | Unmetered! Metered Unmetered! Metered 
ALL CITIES REPORTING 
All 25 28. 4 ‘a 45.6 31.3 “ i 
All 13 ‘ 21.9 47.4 27.3 
CITIES WITH BOTH METERED AND UNMETERED SPACES 
All 11 37.6 24.3 58. 0 50. 4 40). 2 28. 1 
15-minute 2 67.5 61.3 60. 6 84.2 51.7 61.2 
30-minute 2 57.6 33. 3 87.2 62.0 71.2 39.1 
60-minute 7 37.6 22.0 65.3 53. 0 44.9 28.8 
90-minute 1 33.8 18.6 65.0 53. 6 42.9 30. 4 
2-hour......_- 6 21.8 12. 5 38. 1 32. 3 21.0 14.6 

















1 Percentage of all curb parkers in zones indicated. 
2 Total usage, including legal. 
3 Overtime usage only. 


presents itself, studies should be made before 
and after are installed obtain as 


meters to é 





fair a comparison as possible of the violation 


of parking restrictions. 





State Roap-UsSeR AND PERSONAL-PROPERTY TAXES ON SELECTED Moror VEHICL 


It might have been desirable to have in- 
cluded in this study a heavy passenger car 
and several additional trucks and combina- 
tions. The purpose, however, was to explore 
the field in a general way, without attempting 
the exhaustive investigation and analysis 
that would have been required to cover every 
possible vehicle type and every possible tax. 

The relatively low gross vehicle weight of 
the 40,000-pound tractor-semitrailer was cho- 
sen in order to have a vehicle that could be 


registered in any State; and had it not been 
for this factor a combination of 50,000 to 
56,000 pounds, in general use in many States 
might have been included. 

A diesel-powered vehicle of 70,000 to 75,000 
pounds gross vehicle weight might also have 
been represented but the differences between 
gasoline and diesel vehicles in fuel consump- 


tion, fuel- and vehicle-tax schedules, etc., 
make comparisons difficult; and the very 
heavy diesel units, common throughout the 


ES 


(Continued from page 39.) 


West, exceed the maximum size and weight 


limits of most of the other States. Further- 


more, the diesels now in use are engaged 
primarily in interstate operation and _ this 
study was limited to intrastate vehicles. The 


use of diesel power in heavy vehicles, however, 
has already become sufficiently important to 
warrant special study of existing road-user 
with respect 
diesel vehicles. 


taxes to their application to 





Tue [1 
amphibolites contain plagioclase feldspar in- 
of quartz. This be 
impossible to make in the hand specimen. 


stead distinction may 


Difficulties with Intrusive Igneous 


Rocks 


In trials of this method by selected groups 
of students, more difficulty found 
identification of the intrusive type of igneous 
rocks than any other general group. The 
difficulty may have been due to too much 
emphasis on the feldspar content of the rock, 
and too little regarding the other essential 
constituents. <A study of figure 1 will show 
that of the coarse-grained rocks, 


was in 


igneous 
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YENTIFICATION OF Rock Typres (Continued from 


granite is the only kind which contains an 
of quartz, that 
gabbro contains the greatest amount of the 


appreciable amount and 


minerals (mica, horn- 


with diorite 


dark ferromagnesian 


blende, and augite) containing 


the next greatest amount. Consequently, if 
the rock is hard, with visible, interlocking 


grains of approximately the same size, and 
contains an appreciable amount of quartz, it 
probably is a granite. On the other hand, if 
the rock the characteristics 
given above, but contains little if any quartz, 
it can be named by reference to the ferro- 


has same 


as 


magnesian mineral content as indicated by 
the color of the rock. <A rock of light color 
may of 


‘ 
« 


be a svenite, one medium color a 


fle 


page 


diorite, and one of dark color a gabbro. 
Attention should be given to the transit 


of rock by insensible stages from one kind to 
another. Granites will grade into syenites 
and syenites into diorites, for instance; or a 
coarse-grained rock will grade into a fine- 


grained rock of the same mineralogical con 
Two samples of rock from the same 
deposit may be sufficiently different to warrant 


sition. 


different names. Consequently, the iden! ifi- 
cation of the hand specimen by the met/iod 
given here does have some limitations. Hvow- 


ever, a careful study of the sample, follo 


the method outlined, should permit the ‘se! 
to name the rock with a relatively s:call 
margin of error. 
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~ State Road-User and Personal-Property Taxes 
on Selected Motor Vehicles, 1950 
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ai motor vehicles in one year. 


The extensive need for highway improvement with which the nation is faced 
has raised to vital importance the study of existing and prospective sources of 


highway revenue. 


Road-user imposts—registration fees and gasoline taxes— 
supply a major part of the current income for highways. 


But in considering 


the levies paid on motor vehicles, direct property taxes must also be taken into 


account, 


Although not collected as highway revenue, these property taxes are 


in many States assessed in sizable amount and in such different fashion from 
taxes on other forms of property as to make them particular levies on motor 


vehicles. 


In this report there are presented data on the registration and other fees, 
gasoline taxes, and direct property taxes that would be collected for each of seven 


representative types of vehicles in each of the States during 1950. 


In addition, 


data are reported separately for some of the commercial vehicles according to 


their use in private operation, farm service, or contract hauling. 


Comparisons 


can thus be made of the taxes paid for similar vehicles in different States, for 
different types of vehicles in the same State, or for the same vehicle in different 


types of service. 


The ranges discovered among the States are extensive. 


For instance, the regis- 


tration fee for a three-axle combination in private use varies from $45 to $577, 


and the property tax from $35 to $235. 
contract service range from $135 to $746. 


The total taxes on a single-unit van in 
f=] 


The average for all States of road-user 


plus property taxes for a light passenger car is $55; for a five-axle combination in 


contract service it is $2,400. 


For a single-unit stake truck, the average of total 


taxes is $69 for farm service, $132 for private use, and $217 for contract carriage. 


\HIS study presents a comparison of the 
State road-user taxes and all direct prop- 
y taxes that would be paid on a group of typ- 
It is intended 


imarily to show the road-user taxes on a 


‘ifie group of vehicles and to provide com- 
isons between the taxes paid on (1) differ- 


vehicles in a given State, (2) similar 
hicles in different States and _ regions, 
similar vehicles in different types of 


ice in the same State, and (4) similar 

icles in different types of service in different 

The information pre- 

ted makes it possible to study the principal 
l-user taxes as a group, in preference to 
idering each separately as has frequently 
necessary in the past. All of the taxes 
fees given are for a full year, based on tax 
in effect January 1, 1950. 


tes and regions. 


The Typical Vehicles 
ven vehicles and combinations, represent- 
& cross section of the vehicle population, 
selected for inclusion in the study—one 


=a. 
NGER CAR 
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PICKUP STAKE 


light-weight passenger car, medium- 
weight passenger car, three single-unit trucks, 
and two 
The single-unit trucks include a half-ton pick- 
up, a 144-ton stake truck, and a 2} 
Of the two tractor-semitrailer units, one is a 
three-axle combination of 40,000 pounds gross 
vehicle weight, chosen so that it would 
within the maximum length and weight limits 
of all of the States. 


is a five-axle 


one 


tractor-semitrailer combinations. 


2-ton 


van. 


fall 


The other combination 
tractor-semitrailer of 64,000 
pounds gross vehicle weight (indicative of 
heavy operation) which would be permitted to 
register in 24 States. 

In order to obtain the tax data on a uniform 
basis in all of the States, a detailed outline 
of the specifications of each of the selected 
vehicles was submitted to the State authorities 
in November 1949, for determination of the 
exact fees and Table 1 
specifications, with the assumed 
annual mileage traveled, motor fuel consumed, 
and other factors needed to compute the vari- 
ous taxes. It 


taxes. these 


gives 


together 


was also specified that the 


S-AXLE TRA R=-SEMITRAILER 





Reported by R. W. MEADOWS and 
S. F. BIELAK, Highway Economists 


vehicles were in intrastate operation, and that 
they had been operated in the same State 
since purchased new in 1948. This avoided 
the complex situations that would have been 
encountered in computing taxes on vehicles 
in interstate operation, and eliminated con- 
sideration of the sales taxes (or their counter- 
parts) on new vehicles that are in effect in 
most States. The relative sizes of the seven 
typical vehicles are represented on this page 
(only one passenger car is shown since the 
two vehicles in this category are very nearly 
the same length). 


Types of Service 


Distinctly different tax rates are in effect in 
most States for commercial vehicles operated 
privately (not for hire), as contract carriers 
(for hire), and in farm service. Information 
was therefore obtained, and was tabulated 
separately, for each of these three types of 
operation, where applicable, for each vehicle 
studied. 

Vehicles in private operation are those 
used solely for carrying goods owned orsold 
by the vehicle owner, with no direct trans- 
portation charge. Contract carriers are 
employed in hauling goods for others, with 
a direct transportation charge, at times and 
to destinations according to the jobs for 
which they are hired. Operation of contract 
carriers is usually subject to State franchise 
and regulation. Common earriers, which 
operate for hire over established routes and 
on fixed schedules, are not included in the 
study because of their more complex tax 
schedules and forms of regulation, and the 
fact that their operation is frequently inter- 
state. 

The farm classification represents 
a reduced registration fee for farmers’ trucks, 
but without restriction as to the highways they 
may use. This arrangement is in effect in 23 
(The nominal charge imposed as the 
sole registration fee by some States for farm 
vehicles licensed for restricted operation on or 
in the immediate vicinity of the farm is not 
included in this study.) 


service 


States. 
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Table 1.—Outline of data used in computing State road-user taxes and property taxes on 


selected vehicles, 1950 registration year 





Vehicle description and use (vehicle purchased new it 
Chree-axle 
Passenger car Single-unit truck tractor-semitrailer 
combination 
Factors affecting taxation 
d 
Light — Semi- 
two- ell Pick- Stak Fan Cractor trailer, 
door ioe up ite iis truck 28-foot 
edan | cada: van 
Price, f. 0. b. factory $1, 307 $2. OS7 $1, 164 $1, 610 $4, 450 $5, 000 $3, 265 
Horsepower 
S.A.E 95, 35 20. 63 32.5 29.4 33. 75 36. 0 
Brake_._. 95.0 115.0 100.0 90. 0 111.5 110.0 
Weight: 
Manufacturer’s rated ca : 
pacity ton 9 ] 2 2 
Chassis weight pound 4, 180 , 700 
Empty weight. do 2, 995 3, 856 , OB! 5, 140 7, 900 5, 0U0 7, 500 
Load capacity do 1, 640 7, 360 10, 600 14, 000 10, 500 
Gross vehicle weight_do », SOS 4,755 4, 700 12, 500 18, 500 22, 00U 18, 000 
Gross weight of combina- | 
tion pound _ 40, 000 
Length: ft 
Wheelbase inche ‘be . 114 16] 172 136 
Distance between tandem 
axles inche 
Length of combination 
feet - . 39 
Tires: 

Size 7.50% 20 (9. 00%20 |10.00%20 |10.00*20 |1 
Arrangement Singk Single Singl Dual Dual Dual Dual 
Total annual mileage: 

Farm miles 6. 000 500 a 
Not for hire do 9, ‘OO 10, 500 9, 000 12. 000 15. 000 85. 000 
For hire: Contract carrier 
miles ; 1), OOO 95.000 | 45, 000 
Average mileage per gallon: 
Farm... 15.5 10.0 
Not for hire 16.5 14.5 15.0 9. 0 6.6 U ie 
For hire: Contract carrier 9. 0 6 0 
Annual motor-fuel consump- 
tion : ; 
Farm gallons 387 0 
Not for hire do 576 724 600 1, 333 2, 307 7, 000 
For hire: Contract carrier 
gallon . S : a. wae >, S46 9, OOO - 
Total revenue ton-miles (avg 
load . 40, 4 7. N00 303, 300 R 
Average gross weight_pound . 9, 180 13, 730 1 28, 975 . 
Gross annual earnings ‘ $7,000 | $10, 000 $20, 000 | - 





1 1948 


19, 000 
17, 000 


56, 000 


64, 000 


) 


R 


28 


YOO 


, 100 


O00 


4s 








1 Gross weight of combination 


Property Taxes in order to obtain equitable 


The registration fees for individual 


In most cases the property taxes on motor vary considerably among the States, 


vehicles have little or no relation to the use property taxes in some _ instances 


COMPparisons. 


Ve hicle Ss 


and the 


1é 


ereatly 


( 


Whi 


? 
t} 


Ss are 


diffe rences 


of highways and the revenues from them are exceed the registration fees pai 
not available for highways. They aresoclosely property taxes and registratio1 
associated with registration fees in their considered together, however, the 
relation to costs of operation, however, and among the States are proportionatel 
comprise such a large portion of the total It is worth noting that the valuatior 
taxes paid on motor vehicles in some States vehicles for tax purposes is generally 
that their inclusion in this study was necessary to be much closer to market value 


smaiier. 


motor 





valuation of other personal property subjec 
to the same taxes. It is also probable th: 
motor vehicles constitute a very considerab 
portion of taxable personal property in mai 
jurisdictions. While this study is not direct 
coneerned with personal property taxes per 

it suggests an area of research that should ne 
be neglected by those interested in the tax 
burdens on the motor-vehicle owner. 

The property taxes that are given, for a 
except the farm vehicles, include all tax 
levied by the State, county, city, or other 
local governmental unit in which the vehic 
is domiciled, and are the taxes that would be 
imposed on the vehicle in the capital city or 
the State. The property taxes given for farm 


vehicles include State, county, and district 


or other property taxes that would be collect: 
in an average rural agricultural communit 
in the State. In a few States where unifor 
State-wide valuation and tax rates are in effect 
in all jurisdictions, there would be no differer 
between property taxes on farm vehicles a 
those registered in the capital city of the Stat 
In two States—California and Washington 
property taxes on motor vehicles have be 
replaced by “in lieu’”’ taxes. These taxes hay 
many of the characteristics of property taxe: 
but since neither the levies nor the distributi: 
of their proceeds are directly related to t 
jurisdiction in which they were collecté 
they have been classified as road-user impos 
In both of these instances the State cour 


have ruled them not to be property taxes. 
Carrier Taxes 


In the consideration of motor-carrier taxes 
paid for vehicles in contract-carrier serv 
gross receipts taxes and other levies that a 
imposed on general business, and not limi 
to motor carriers, have been eliminate 
Fees for authority to operate, and other fees 
paid only at the time a carrier begins to ha 
YOOasS [Tor hire, have also been exc luded. 


Care should be taken in comparing th 


carrier taxes of the several States. Many 

the States have special registration classes 
for vehicles used in for-hire service. The fees 
in the special registration classes, in most 
cases are substantially greater ( 





registration fees for vehicles private 


Table 2.—Average, low, and high road-user and property taxes on selected motor vehicles 








Average fee for all State 
Vehicle and service Regi Total | prop. Ri 
’ Lad ( tax ne iX 
el 1x 

Passenger car 

Light-weight $11.5 $29 $40.8 $24. 07 $55.1 2.50 | $11. 52 

Mediurn-weight 14. 90 6. Se 1. 77 1. 36 72.11 00 14. 48 
Pick-up truck 

Farm x 13. 09 19.71 2. 80 14. 76 4] 2. 50 7.74 

Private 16. 48 { 17.03 "1.10 59. 52 9 50 12. 
Stake truck 

Farm ? 29, 22 28. 01 D7. 22 19. 78 68. 52 4. 50 11. 00 

Private 48. 07 67.89 115. 95 27. 58 132. 2¢ 10. 00 2%. 67 

Contract = * 87. 46 113.15 200. 61 27. 55 216. 91 15. 00 44.44 
Van truck | 

Private ‘ 93, 62 117.47 211.09 68. 32 251. 5 25. 00 46.14 

Contract 152. 32 195. S3 848.15 68, 32 48 ) 2 00 76. 92 
hree-axle combination: 

Private 29, 28 \ 85.70 | 121. 65 657. 7¢ 15.00 | 140. 06 

Contract 73. 15S 831. 76 121. 64 O03. T¢ 66.00 | 180. 00 
Five-axle combination 

Contract. : YN, 65 1. 322. 91 2 943. Ht ONG 4 2? 400. 4 "217.00 750. 00 


x 
8. Of 
OK 
14. 49 
R Af 
4. 94 
4, 94 
1, 38 


Highe 
Pr 
{ G road- aaa 
rtx | 
x user 

f tax | 
| 

Q $94 () $51. 84 $61. 84 $41. 62 on 

7 () ( if 81.18 62.7 114 

48 7 4.83 54. 42 64 

, ) 54.00 69 9 S 
| 
x | 
{ . Or 49 00 7 12 
2 AQ 120. 00 185. 83 {R. 4 908 } 
= i za 5° | 
1, SS $2 200. 00 408, | 48. 42 198, | 
| 
t, 64 72. 5 207. 6 64. 78 y) | 
12 7é ) 46.14 45. 72 2 ( } | 
| 
a4 -- > 007 : | 
4 00 630. 00 VOT. OM 234. Ft 1, 04 | 
7. 94 892. 00 810.00 1, 441.00 234.56 1, 44 | 
98.75 | 2,186.50 | 2, 250.00 | 3, 936. 50 21.34 3, 93¢ 





Includes the carrier taxes and ‘‘other taxes and fees’’ shown in tables 3-8, 
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Table 3.—Road-user and personal-property taxes on selected passenger vehicles 





























Light two-door sedan Medium four-door sedan 
és Rank of State Rank of State 
: Region and State : : ” . Se es . 
Regis- Othe ; ; egis- Other l 
Re a Property ees Gasoline otal Fotal| Total, he tion Pt ab TTY | tax poll Gasoline Total Total Total, 
fee tax fees tax fees | excluding ” tax fees tax fees | excluding 
' and | property and | property 
tax¢ tax taxes tax 
LX ae ek Se aie =| aoe bs oa Senne aia (5 ‘ 
New England: | 
Maine...--- ae $14. 00 ct 2 $34. 56 $64. 90 14 10 $16. 0 $26. 09 $43. 44 $85.53 | 13 | 14 
New Hampshire__- aad 13. 65 Pe acwes 23.04 | 48.45 29 ! 21, ¢ 8. 78 28. 96 69.34 | 27 «| 26 
Vermont._._-_- a ; 22. 00 Se eee: 28. 80 50. 80 28 7 : ( . z 6. 20 58. 20 37 16 
Massachusetts 3.00 23. 09 s 17. 28 43. 37 § 49 ) 6. 86 21.72 63. 08 30 =| 48 
Rhode Island 12. 00 26. 60 23. 04 61. 64 17 ) ate 28. 96 78. 56 17 36 
Connecticut 7. 00 36. 37 ” ‘ 23. 04 66. 41 ll 4 47. 99 ‘ 28. 96 85. 95 12 41 
Middle Atlantic: | 
New York......- 15. 00 ae ws 23. 04 38. 04 44 52 : 28. 96 49. 46 42 28 
New Jersey-.--- 10. 00 $1. 00 17.28 | 28. 28 48 44 ) $1. 00 21.72 38. 22 4 40 
Pennsylvania_. 10. 00 6 5 28. 80 38. 80 43 3 00 : 36. 20 46. 20 45 3 
Delaware.......-- 8. 00 = aan 28.80 | 36. 80 46) 3 12. 00 ; ‘ ‘ = 36. 20 48.20 | 44 32 
Maryland_- : 10. 00 5. 00 eis 28.80 | 3. 80 36 29 15. 00 8. 00 : 36. 20 59.20 | 35 25 
District of Columbia 5.00 | 18. 00 1. 00 23. 04 47.04 2 42 8. 00 25. Of 1.00 28. 96 62.96 | 31 42 
West Virginia.-_- 17. 00 S268. | <<<- | 28.80 78. 45 16 22 2. 15 2 36. 20 110.75 | 2 15 
Southeastern: | 
Virginia . ‘ 9. 00 22. 00 - 34. 56 65. 56 l 21 ) aS 43.44 83. 74 14 | 21 
North Carolina. 10. 00 19. 79 ; y 40. 32 70. 11 1( 9 ) . 68 50. 68 95.36 | 7 9 
South Carolina 3. 00 25. 8O 1. 00 34. 56 64. 36 15 3] 4. ( 12 1. 00 43. 44 87.56 | ll | 30 
Georgia... a 2. 50 28. 48 ? 40. 32 71.30 | i) 22 ( 61 - 10. 68 94.79 S 20 
Florida_____- ; 15. 00 mene 25 40.32 | 55.57 24 { 25 60. 68 70. 93 26 | 5 
Kentucky..-- : 4. 50 36. 19 0 40.32 | 81.51 | 18 4. 75 50) 60. 68 110. 43 3 | 19 
Tennessee... __- 7. 50 Ee ew ae 50 40. 32 48, 32 0 11 0. Of iF 50 50. 68 61.18 3 12 
Alabama... . 13. 00 18. 09 50 | 34.56 | 66. 15 ] l . () 21. 44 5 43. 44 83. 38 15 | 11 
Mississippi 10. 22 41.12 - | 3456 | 85.90 19 51. 2 43.44 | 107.34 5 | 18 
East Central: | 
fi 10. 00 eee oe : 23. 04 33. 04 47 BS ( _ 28. 96 38. 96 47 39 
Indiana_. 11. 00 27. 18 23. 04 61. 22 18 2 6.17 28. 96 77. 13 20 37 
Illinois 10. 50 15. 01 = 17. 28 42. 79 ) 47 4 " 21. 72 51. 27 40 | 47 
Michigan._- 10. 50 Eas : 17. 28 27.78 49 4¢ 13. ¢ : 21.72 35.37 | 49 | 44 
Wisconsin_. 16. 00 23. 04 39. 04 4 27 0 28. 96 44. 96 46 35 
Minnesota 23. 20 San 28%. SO 52. 00 ( I, Of 36. 20 75, 20 22 3 
. CC —— 24. 00 ee E 23. 04 47.04 l 10 : 28. 96 61.96 | 32 10 
Missouri-.- 11. 00 15. 41 5 11. 52 37.93 | 45 | 4 00 24. 66 . 14. 48 0.14 | 41 | 49) 
Southwestern } as 
Arkansas-_--_-- 13. 00 21. 88 37. 44 72.32 | 8 | 8 8 8. 3 . 47. 06 93. 36 10 7 
Louisiana - 3. 00 22. 62 i 51. 84 77.46 | 6 ( 8. 28 65. 16 06. 44 6 6 
Oklahoma... 23. 90 ee 50 | 37.44 61. 84 1 ( 50 47. 06 81.18 16 | 1 
Texas._.- 11.16 21. 36 ee | 23.04 | 55. 56 2 ( 19, 2 26. 82 i 28. 96 74. 98 24 33 
West Central: | } | | 
North Dakota Bee | -scskae . 23. 04 45, 54 { l 7 28.96 | 59.71 |, 34 13 
South Dakota 17. 00 nie |< awote 23.04 | 40. 04 } 2é 25. Of 28.96 | 53.96 38 22 
Nebraska_ - 8. 00 39. 25 ia 34. 56 | 81. 81 2 8. 00 62. 7¢ ; 43.44 | 114.20 1 24 
Kansas._-_- 10. 00 41.62 | ..... | 28.80 | 980.42 ; 28 13.1 112 36.20 | 108.47 | 4 29 
Mountain: } 
Montana-_-_- 13.00 | 25.80 Re 34. 56 73. 36 7 14 13. ( 7. 04 3. 44 93. 48 9 17 
Idaho._-- 5. 00 Peeves =A 34. 56 39. Se 4] 26 0) ees rk, 43. 44 48.44 43 | 31 
W yoming 5. 00 15. 68 iy 23. 04 43.72 7 45 25. 04 28. 96 59.00 | 36 46 
. Colorado.__- 5. 60 15. 68 ~ 34.56 | 55. 84 2 14 6.9 25. 04 43.44 75. 43 21 | 27 
New Mexico 18. 00 ee a 40. 32 8. 32 20 2 27. Of 50. 68 77. 68 | 18 | 2 
Arizona... -- 3. 50 18. 60 28. 80 0. 90 27 9 7 8. 20 - 36. 20 67.90 28 | 38 
( J." 5. 00 30. 12 .50 | 23. 04 58. 66 19 43 5, 00 2.¢72 50 28. 96 77.18 19 45 
f Nevada_.-- 5. 00 26. 50 . | 26:92 57. 42 22 40 10 7.6 : 32. 58 75. 08 3 | 43 
' Pacific 
' Washington : 5. 00 15. 75 37. 44 58.19 21 3 ( 22. 25 47. 06 74. 31 25 | 
Oregon____- 10. 00 ee 34. 56 44. 56 35 20 or 43.44 | 53.44 39 | 23 
S California. 6. 00 16.00 | 25.92 47. 92 31 13 6. 00 25. 00 32.58 | 63.58 29 8 
for-hire) service. The difference, while to the tax. In such a case the tax has been and the three-axle, 40,000-pound tractor- 
te ically classed as part of the registration shown only for the heavier vehicles It semitrailer, in private and in contract-carrier 
fee, is in reality a special carrier fee. There is, should be remembered that the purpose of this service. These two types are seldom used on 
of course, the compensating factor that study is to present a comparison of tax rates farms. Table 8 shows the taxes on the five- 
vehicles in carrier service usually can be ex- and burdens on certain typical vehicles rather axle, 64,000-pound tractor-semitrailer oper- 
pected to operate a considerably greater than to include all taxes on all vehicles. Un- ated as a contract carrier. Such large 
mileage than those not for hire, thus reducing doubtedly many of the larger trucks traveling vehicles are rarely found in private or farm 





DS 


See 





» per-mile cost of their registration fees. 
the 


carrying goods 


the majority of trucks used for 


are 
ordinary private service of 
owned or sold by the vehicle owner, and for 
Which there is no direct transportation charge. 
trucks, 


Even these however, are subject to 


ve or other carrier taxes under some 
conditions, and the variations in the tax struc- 
tures of the States made it necessary in a few 
instances to make arbitrary decisions on the 
ion or exclusion of these special levies. 
The general policy followed was to include 
the taxes that would have to be paid on 
almost all of the 


cample, the laws of some States are so 


vehicles in a given group. 


Written that practically all vehicles of more 
1's tons (manufacturer’s rated capacity) 
wi have to pay certain mileage or compen- 
Sal taxes, whether in private or for-hire oper- 
ati In the same States many vehicles of 


capacity or less would not be subject 
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in interstate commerce are subject to gr 
taxes than are reported in this study, and 
also subject to restrictions and regulati 
The larger 


offss tting 


that impose additional burdens 


units apparently have certain 


nomic advantages, however, or they would 


not be in use. 


Data Collected From States 


The data received from the States are pre- 
sented in tables 3-8. Table 3 reports the 
taxes on the light- and medium-weight passer 


the 
and in 


ger cars. Table 4 show 


trucks in 


taxes on pick-up 
farm 


service 


private 


these light trucks are almost never registered 
for contract-carrier service. Table 5 covers 
the taxes on the single-unit stake truck, oper- 
ated as a farm vehicle and in both private and 
for-hire hauling. Tables 6 and 7 report 
respectively the taxes on the single-unit van 


service. 

In addition to the tabular presentation, the 
States of the registration 
personal-property 
taxes, and their totals, are shown graphically 


rariations among 


fees, gasoline taxes, and 
in figures 1-6 (pp. 41-3) for some of the vehicles. 
Figures 1 and 2 represent average combined 
data for the two passenger cars; figures 3 and 
1, for the single-unit, 1%-ton stake truck in 
private use; and figures 5 and 6, for the three- 
axle, 40,000-pound tractor-semitrailer in pri- 
vate use. In all six of these charts the States 
are arranged in order from lowest to highest 
costs, the rank in figures 1, 3, and 5 being 
according to total amount while in figures 2, 
1, and 6 the 


taxes only. 


rank is according to road-user 


Variations in Taxes 
Figure | shows that for passenger cars the 


total 


road-user and personal-property taxes 


35 








Table 4.—Road-user and personal-property taxes on a single-unit pick-up truck, 4,700 pounds gross vehicle weight 
























































Farm Private 
Rank of State | | Rank of State 
Region and State . Other oe ; Other | rn 
Regis- | peanarty tere —_ ‘ | Total, | Regis- |, Beene ee en Total, 
tration |PT pC rty re Gasoline | rota) Total jexclud-| tration |} roperty| tares | Gasoline | ‘Total | Total lexclud- 
fee 4x so tax fees | ing fee | tax | = | tax fees ing 
= and | prop- | a 4 and | prop- 
| taxes erty | | | | taxes erty 
tax | tax 
New England: | | | 
Maine... -.....- . $15.00 | $14.55 ae $23. 22 | $52. 77 5 | 11 $15. 00 $14. 55 --- | $36.00 | $65.55 | 14 16 
New Hampshire -| 21.15 | 10.48 inn an 7.11 15 15 21.15 10. 48 ae) ee 55. 63 31 26 
Vermont....... 30 | -.--.. | ----- | 1935 | 41.35 | 25 | 5 _ | eeu Beer | 30.00 52.00 | 34 3 
Massachusetts. ____. 7. 50 20.56 | 2 11.61 | 39.67 2 | 48 a0 | weet ..... | 18. 00 46. 06 40 49 
Rhode Island _ - 24.80 | 15.14 | a 55. 42 3 | 7 18.00 | 21.20 aaaey 24. 00 63. 20 19 37 
connecticut... 11.70 | 1816 | -.-. | 15.48 | 4534 | 19 | 38 11.70 | 25.05 | ----. | 24. 00 60.75 | 21 | 43 
Middle antic: } | | 
New York....-......| 24.80 | itzw | 2 | 40.28 | 27 | 8 24. 80 — ieee 1 Te 48. 80 | 37 | 20 
New Jersey_._--- ---| 12.00 | | $1.00 11. 61 24.61 | 47 41 24.00 | _.-..- $1.00 | 18.00 43.00 | 45 33 
Pennsylvania -___- 16. 50 - | 19.35 35. 85 35 18 16. 50 ee --- | 30.00 46.50 | 39 22 
Delaware.......- 10.00 | . . én 19.35 | 29.35 44 | 34 15. 00 Se Bee 30. 00 45.00 | 42 | 2 
Maryland_-___- 2 12.00 | a i «wc | Te 1 ee 34 | 27 12. 00 5. 00 im 41 2 47.00 38 | 38 
District of Columbia 20.00 | 14.66 | 1.00 | 15.48 | 51.14 6 | 16 20. 00 14. 66 1.00 | 24.00 59.66 | a | 27 
- — Virginia__- 5.00 | 23.28 | i 19. 35 57. 63 2 | 22 15. 00 29. 10 as 30. 00 74.10 : ia 28 
Southeastern: | | | 
i = : 12.00 | 15.40 pies 23. 22 50. 62 7 20 12. 00 15. 40 = 36. 00 63.40 | 18 21 
North Carolina.___-_- 10.00 | 7.19 on | Se 44. 28 21 14 20. 00 16. 26 aa 42. 00 78. 26 | 6 6 
South Carolina. 5. 00 15. 51 1.00 | 23.22 | 44.73 | 20 35 5. 00 28. 38 1.00 | 36.00 70. 38 10 36 
Georgia. ....-- 2. 50 35. 10 : 27.09 | 64.69 | 1 33 2. 50 34. 71 ; 42.00 | 79.21 | 5 30 
J ae oa eee . 25 27. 09 50. 59 8 2 te 25 | 42.00 | 65. 50 15 2 
Kentucky..--.-- 4.50 | 16.00 . 50 27. 09 48. 09 11 | 2 | 10.00 | 30.00 .50 | 42.00 82. 50 3 12 
‘Peemeenes............. 7.50 | — .50 | 27.09 35. 09 37 21 15. 00 sas 50 | 42.00 57. 50 29 10 
Alabama........-- 15. 00 11. 34 75 | 23.22 | 650.31 10 10 15. 00 18. 09 -75 | 36.00 69. 84 11 14 
. — — 7.00 | 13.99 | ~~ | SB! &2 i 22 32 10. 00 34. 69 | 36.00 80. 69 4 24 
fast Central: | | 
a | 15.70 | a, . 15. 48 31.18 | 42 | 29 26.50 | oe a 24. 00 50.50 | 35 18 
Indiana.-....... hone 15. 00 15.54 | --- | 15.48 46. 02 16 | 31 15.00 | 19.15 | ewere 24. 00 58. 15 26 41 
eee 12.00 | 9.77 | = 11. 61 33. 38 40 | 42 12.00 | 13.24 | -.- | 18.00 43, 24 44 46 
Michigan........- 10.85 | .. | 11.61 22. 46 48 44 24.80 | ------ | ---- | 18.00 42. 80 47 35 
Wisconsin... --.. . §.00 | . } | 15.48 20. 48 49 | 47 TO ft acces —_ | 24.00 44. 00 43 32 
Minnesota. -.-.___- 20.00 | | 19.35 | 39.35 | 29 9 aS eas | <- | 30.00 55. 00 33 11 
ee _* Bee |} 15.48 | 40.48 | 26 6 25. 00 — | 24.00 49. 00 36 19 
. ne ona 10. 00 10. 72 | 7.74 | 28.46 | 45 49 15.00 | 15. 41 12. 00 42.41 | 48 48 
Southwestern: } } | 
Arkansas_...... 12.00 | 10.34 me | waaae 7.50 | 13 | 13 12. 00 14.68 | | 39.00 65. 68 13 17 
Louisiana_- -.--- poked BOP |} wsscas ‘ | 34.83 37. 83 31 | 12 10.00 | 25.45 | ‘ 54. 00 89. 45 1 
nmssscoccs, WOR f sacews 50 | 25.16 35. 26 36 19 20. 00 =e ot .50 | 39.00 59. 50 23 7 
; 9. 40 7. 06 |} 15.48 | 31.94 | 41 40 18. 80 16. 69 .. | 24.00 59. 49 24 34 
West Central: } 
North Dakota......../ 21.00 | -.- | 15.48 | 36.48 | 33 | 17 26.00 | .-.-... | ----- 24. 00 58.00 | 27 8 
South Dakota- -- ‘ |).lUe eee ee 15.48 | 30.48 43 30 FD yee | aes 24. 00 39.00 | 49 | 40 
Nebraska... 8. 00 16. 07 3 23.22 | 47.29 14 | 28 15. 00 See Leeann 36. 00 86.02 | 2 15 
Kansas... ..- 7. 50 20. 95 : 19.35 | 47.80 | 2 39 7. 50 a ee 30. 00 70. 53 9 42 
Mountain: 
EE | 10. 00 12. 43 23.22 | 45.65 18 | 25 } 10.00 | 25.80 | - . 36. 00 71. 80 8 23 
aR : 5. 00 E 23. 24 a2 | 46 | 37 8 4 wccce i 36. 00 46. 00 41 | 25 
ss... _———— 5. 00 13.96 | 15. 48 34.44 | 38 | 46 5. 00 13.96 | --- | 24.00 42.96 | 46 | 47 
Colorado........-..-- 5.75 13. 97 23. 22 42.94 | 24 | 36 5. 75 13.97 | --.-- | 36.00 55.72 | 30 | 39 
New Merxico..--- 16. 00 27. 09 43.09 23 | 4 |. es --- | 42.00 58.00 | 28 9 
Aviseme........--- 14. 35 16. 80 19. 35 50.50 | 9 24 | 14.35 16. 80 = 30. 00 61.15 | 20 31 
, =e 7. 50 14. 73 50 15. 48 38. 21 30 43 7. 50 23. 55 . 50 24. 00 55.55 | 32 45 
Nevada--__-- 5. 00 14. 47 | 17.42 | 36.89 | 32 45 | 5. 00 27. 00 27. 00 59.00 | 25 44 
Pacific 
Washington... __-- 10. 50 10. 25 25.16 | 45.91 17 | 3 16. 00 < 10. 25 39. 00 65. 25 16 3 
Oregon. .....--- 10. 85 23.22 | 34.07 39 | 3 21. 70 12. 00 36.00 | 69.70 | 12 1 
California... 16. 00 21. 00 17.42 | 54.42 4 1 16. 00 21. 00 27. 00 64. 00 17 5 
vary widely. Peculiarly enough, the three _ rates is similarly evident for trucks and combi- Truck Registration Fees 
States with the highest charges have registra- nations in figures 3-6. 
tion fees that differ very little, and gasoline The variations in truck registration fe 


taxes that are only about 50 percent larger, 
than the three States with the lowest totals. 
Property taxes the three 
States exceed the sum of the registration fees 


alone in highest 
and gasoline taxes in the three lowest States, 
which have will 
noted generally that the States with very low 


no property taxes. It be 
registration fees have compensatingly large 
property while the high 
registration fees have no property taxes at all. 
A similar but less striking situation exists for 


taxes, States with 


trucks and combinations, as evidenced in 
figures 3 and 5. 
On the other hand, it may be seen from 


figure 2 that, of the five States with gasoline- 
tax rates of 3 cents or less, Massachusetts, 
Missouri, and Illinois have the lowest road-user 
revenue per passenger car of all: the States, 
while Michigan and New 
better. The latter two States, collecting no 
personal property taxes, are the lowest 
figure 1. The effect of the low gasoline-tax 


Jersey fare little 


in 
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Extremes and Averages 


The road-user and personal-property taxes 
listed in detail for all States in tables 3-8 are 
summarized in table 2 (page 34) to show the 
nation-wide average fees for each of the ve- 
hicles selected, together with the lowest and 
highest of 
The average fees are simple un- 
weighted arithmetic averages of the totals for 
all States. In the case of property taxes they 
are averages reflecting only the States that 
levy such a tax. 


fees for each vehicle and type 


service. 


In making comparisons between national 
averages and the fees of a given State, or 
between fees for different vehicle types within 
the same or other States, adequate allowance 
fact that some of the 
States with relatively high taxes on 


should be made for the 

specific 
types of 
service, have a very small number of vehicles 


vehicles, or on vehicles in certain 


registered in that group. 


States, as shown in tables 4-8, are 
interest. In States t 
tax schedules range from relatively 


on light trucks to relatively high fees on hea 


among 
considerable some 


low fees 


trucks (when compared with the fee ranges 


while in others this is 


Mississippi 


other States), 
The registration 

for the pick-up truck, for example, ranked 
38th among the States, but the fees for t 
heavier trucks in private service were 28th, 
20th, and 9th, respectively, reflecting r 
tively more favorable fees for light trucks and 
less favorable fees for heavy trucks, when 
compared with other States. 


in 
reversed. 


New Jersey, 
the other hand, collects the 7th highest fce 
on the pick-up truck, with the fees on 
heavier vehicles ranking 13th, 18th, and 2 
among the States, thus imposing relatiy 
high fees on light trucks as compared w 
heavy trucks. (In both of these States, 
heavy tractor-semitrailer is 
because it is illegal.) 


not inclu 


June 1950 © PUBLIC ROADS 





aR TT 



















































































































































































































































| “22 | 00° wn2-- ‘og | | ' L" ) cr | 0OME | [iTT TTT TTT eTAZOFTED 
0¢ "98 0S "Lez | 008 Eee 00 ‘98 | 61 | 8% fd a :. OF 2 | ------ rit Sr A (alalahatatetetatatatetaiel CS. (0) 
Ol | of £1 ‘OFZ 00 ‘09 : Pat 08 ‘9b 9 | or OL ST 6 #z 00°69 | coceee OC'ZT [777777 MOWUTYSBAA 
% | 61 “S0% 00 “ST GL ST oo0';oe =| «(OFT 02 | “ goed 
R ---- | @p yo B° ee? OF ‘I8 or ~~~ BPBAdIN 
“I | IT $0 °66_ - | gL ‘Le 06 "81 | a | 0¢* po i at he | 00 2 Seeeeest ee ore 
lb | & | oo’ | 4eT€ | OO | OF | Boce zz +1 | 0 62 006 | ~---euOZ}IV 
: t oo'szt | “""- | 00% | Oo | f€ -- 2 9 II 00 28 08 “Eh 
o fed - | ge: or | tone ¥e 12 | 28°69 | oot | ~-9pb1010) 
ZI ZI 08 ‘08 ZE ‘61 Oo'zT | = &€ Ses OF Se Ze ‘99 OO'ST = |7 77777777" Buya0d MA 
ce 0g 06 *8¢ el Ze 6 00 ‘ST Z | 3 > ae ae (eee evcenban < 
| ‘ ==-=>- core | seee-- c | z : 82 OF 00 ‘é¢ 00 “02 oyepl 
8 | 2 oe 00 ‘St &% on : oz Z6 29 00'0G 9 [77777-7777 "BIB. UOT 
£% SI 00 ‘St 00 ‘02 T€ | - ? = | suTey UNO 
‘ a . 9 ; z ) OO’ST [7° °°o oo BBSAB 
9 | 2 | o810z | 000g =| 777 6g | St 000! Z = | mae 00Z1  |777-7-77-~BySBIGeN 
> if oo ace (ih ae eS | f ; 00 $6 CI ee 0g “69 | og'z¢ |--""-"B}0NBT YINOS 
cI | 61 SE “12Z | 00°96 aa eee ; 0 ; f+ ee op 0¢ ‘0¢ +----- Goa |-*=*> e10X8C YON 
9% | 62 8€ ‘681 | coos | | 2 ef a3 $08 | i ee 
‘ i wee: | ys | o - ---- | ‘ 02 7 >, 9 “6S 00 2. 90 “LZ | ee ere ~~ SBx0L 
Zz | ) "861 88 “88 00 ‘TI ae | 96°91 + ol oe | 96 91 00 L., = 4 hn 1 Cs 0g es fae. phtensceres eUlOYyRT yO 
> = ans | 00°01 7 CF Cz ¢ 2 fs | crez | 00°09 91 € 0g 69 =| OS “6 aes ooor =|” ~"-~BUBISINOT 
1 | o | Tt a 5G | ‘ 4 | | oo-p and °C oy *Cs R6'E 00 ‘98 : ~-""“SesuByIy 
9% | 902 | bP Pl | | €8°6I | SI PI | | e8°6I | 00% 8 g €L°98 | GZS eer | ¢ aaa 
| 6 ; " Ze +p: | [Pao he ewewe Janosst J 
6b | 06 bbe | | P91 | 6F 6 | Tees J - oa lau a |----orenne= ---"BMOT 
4a cor | 8888 | ST oo | na | SI ose =| OC uz |---""-""""pOoseuU AT 
Ig 89T TT TTT } . “ - - o¢ ra 09 “GF 00 ‘2Z -- [--°"="""="TSTINOGT AA 
J we po es OF OF - | Sh | 8 cebe =| 09 OT . ““UBsT Yor 
3 rn oo 29 "CZ ez 6U|lCUesi| | 9 2 Ir | OI OT’e8 | 09 OL eo | ee | Sjourtl 
ne | “9 hs | oy ae - 4 24 | Cl’R | Zz i CZ) | 00°22 PS “ST | | aagemerc > BuBIpUy 
OF | | 88°88 ST ‘61 4d = 4 Be oz p< os +0 «| oz | -=e Peesnee Steen 
0g 691 88°88 | | j ¥ I ‘ i {[B1JUID 4SBY 
" | erte er | I “bE | sc | @ I ep" £8 ‘6 ~~~ ~yddjssiss} 
6t L¥G Be z 1 | ie | | 92° FF SI "777 roo BUBQBLy 
6 612 } | Pr ls _ } po J s--ee- | ze ~ | og° | ott te “---"===-"99gso0O | 
91 81Z | Os aoe | 0 6G | = lw | eo | 0¢ orig | og |r -£¥onu0y 
we }- ak S | 6 | } + | + | | ¢z srene= | Qprtg  --7-77-"7=- epLold 
I S6F | }oo° | " } OL | gt | ein} > ; | ---"B13.100 5) 
0% T¥ | 09 "sé | 8% ‘I le "rT 2) rr } I | 00'T } --guTToIBO YYNog 
8 Loe | 0 i 00 a ol LP 6 & ut | aD av CT - | 666 BUT[OIRD YON 
9 | 862 | <2: | 09% } 8 | o | Ea 1 | ---- | ooze | “oe “—"BTUTS IT A 
bi bbz 00°0L | | 00 2 ce | OG si te {1.19} SBIaq3NOg 
' | | 
% FIZ i a em e z ae 1 a 6z 9 OL%8 | 0922 | ~~" | Ooze | 002 ~-“BIUTSIT A 489 AN 
" + | ove | cee | me | 28 61 | ' 28 6 0 91 lau | 0022 | oot | z86r | oose | ~equinjog jo “asia 
bb th 1 Pel 88 "88 00 T 28 ‘61 IP 00 ‘T 58 6 ze : eB LL =| 00'%% =| 00 6 GM OR i aches A ot 
BE I'l : oe ee 0 ST St ere 00 ‘ST cb L | 6 ae a | 00'S 00 ‘OI puvlAleyy 
6& O& IT T9L I a. Je Saree oo-- 00 weak | 4 eore | secece ce | tP 00 ‘0S ou | 2=<> cee oe iT ““OIBMBIDCT 
18 OF IL ‘991 It TIL Say, Perk O& mee | -aaae ue . | ae | 09 ‘Zz? | 08 “2z ---- eaceee 00°Sp = | "7" ~*--wyuBAl[ASUUeg 
a : east ad i 1g | co---- po A: or es eh 96 | oo'er | os-or | 00'T$ | ee ea. Aass0f MAN 
rH 5 oat | se oxweue mot | eras ; ae oe ZI re | ogz9 | 007% | > | co | op oF [77 “"""y0 X MON 
Po... oe | oe | | - oo | | ONUeLV OLPPH 
> ‘9 | Ie | 6% : 09 “28 i | 00'% | | 11'S Gee 67" =~ gnayqoou0D 
1 4 24 - | wee oe | 92 . 00 ‘6¢ rat 00°22 | | $602 00°68 =|" -~"""puB[sy epoyy 
4 po C ic) FP '8Z 8b SF . 00 ‘ST og | Og OT | PP 8% 00 ‘SI ~--="s}osNYoRsse 
ba = hte 00°9 _ bP 8s H } s CZ “90T | Tm | i a ie ea Ow ~~ ~"quOur IO A 
; rd ~ | ‘ Ps - + 00 °C) | zo | eg: ) '2Z ‘ ‘ez «=| -"--oayysduieyy MON 
‘O8 | . | 9 9 6P FI 00 “SL | (49 6P 19 | 00 '%2% | 6b FT | 00 °S2 ": 
- +4 bo. | Be | Bue 1 tt ra EL “Oss 00 ‘09$ | 2 €l E1I$ | 00 ‘ees | £1 0z$ | 00‘09$ Cue 
4 z OF “8IZ$ | 00°s$ EI 0z$ | dia | :puvjsugq Ao} 
| | | | = are Sen. CUE: See: [GSE Dan: GRNGr, ST Cpe: 
arn. | == oo ée cats Te edie asei Si ae q wears zz | | . | | | ! 
xe} | xR} | XB} | | | 
{419 | sexe £419 | soxey | | Aj1d | SaxRy | | | | | 
-doid | pue | _ — -doid | pus | sooy | -doid | pue | , soo} | - 
But | soa | | = cas ous 99§ aut a wt | pus | xe ak é a rte | [TRIO an pues | ae Bee 
“pnyoxe| [8307 | [830], oull SOxB} SOXB} pre oe Fagg ities _— aan | SOxe} |Aqaadosg pr es ns =) ee | on) | a eres “$1304 t us UO! 
‘ | -OSR4 | : : -SIZ0 1 -OSB | “SIDI? 749 L, | SST ¢ i g}v1S pus bo 
[BIOL | i qaqarg | 1210 iad TBIOL | Y | 10410 | 40430 | 27818 TF aa | 
es | a eee | 
cans: ses . | 
97815 Jo quVy | oye1g JO yuey | ayeig Jo yuey 
OITY IOJ ‘ZORIZUOD | OVAL U1Iv 
1Y4F1IaM apo1yaa ssoaz spunod ggg.zZ] *YyaN47 AYDIs 2IUN-apFuls D uO saxn} Aj4ado1d-)NUOSsad PuD sasn-pooy—'S 21GB], 
on ” OS A EOE BEE 
RT a. — 


37 


PUBLIC ROADS ® Vol. 2, No. 2 





Table 6.—Road-user and personal-property taxes on a single-unit van truck, 18,500 pounds 





gross vehicle weight 












































Private ( tract, for hire 
Rank of State Rank of State 
Region and State Resis ; Other Total Regi ytner Carrier Total 
Property tax¢ Gasoline . . Nasa . Propert t taxe ( olin ’ “peta 
tration tar nd tax Potal lotal exclud trat F , at { - tal Total exclud- 
fee , fo - fees ing fe ps 1 fees ing 
i and prop nd prop 
taxes ert taxe erty 
tax tax 
New England: 
Maine $125. 00 $55. 63 $138. 42 $319. 05 9 11 $12 $55. 63 $5. 00 $230. 76 $416. 39 22 25 
New Hampshire 111. 00 40. OF 12, 28 243. 33 2 7) 40. 0 00 153. 84 306, 89 31 37 
Vermont_- 175. 75 115. 35 91. 10 14 ( 175.7 . 192. 30 368. 05 2 2] 
Massachusetts 27. 00 78. 60 69. 21 174. 81 4 o7 72. 60 ( 115. 38 995,98 16 48 
Rhode Island 54. 00 81. 00 92. 28 297. 28 29 14 { 81.00 00 153. 84 293. 84 ‘ 4h 
Connecticut 55. 50 90. 87 92. 28 138. 65 2 { 5. 5 87 00 153. 84 305, 21 2 44 
Middle Atlantic 
New York-__-- 63. 20 155. 48 47 4( 63. 20 153. 84 217. 04 47 41 
New Jersey 80. 00 $1. 00 150. 2 18 42 80. 00 $ ( 115. 38 196. 38 48 47 
Pennsylvania 70. 00 185. 35 42 39 70. O 10. 00 192. 30 272. 30 41 } 
Delaware - -_- 69. 00 184. 35 43 33 Oo 192. 30 261. 30 43 i) 
Maryland = 75. 00 20. 00 910. 35 4 29 75 OK 20. 00 192. 30 287. 30 3 ( 
District of Columbta 50. 00 53. 36 1. 00 196. 64 ~ 4 0. 00 36 00 153. 84 258. 20 44 1 
West Virginia 78. 00 111. 25 04. 60 10 28 156. Of 111. 25 29 50 192. 30 482. 05 11 19 
Southeastern 
Virginia. - - 45. 60 59. 40 138. 42 42 34 15, 6 4) Of 50. 76 465. 76 12 13 
North Carolina 144. 00 64. 62 161. 49 3 9 64. 62 269. 22 585. 84 4 5 
South Carolina 25. 00 63. 20 1. 00 138. 42 8 10 25. 00 63. 20 1. 00 00 569, 96 f 6 
Georgia... .- 37. 50 72. 54 161, 49 271 17 o% ” { 25. Of 441. 7¢ 5 1) 
Florida-.-- - 79. 00 25 161. 49 240. 74 24 lf 25.7 2 0 745. 72 l l 
Kentucky -. 112. 00 116. 2 7 161. 49 390. 49 2 + ( 25 ( 21.0 551. 97 s if) 
‘Tennessee _. 80. 00 0 161. 49 241. 99 5 l ( ) l 0 422. 22 2 11 
Alabama... 50. 00 25. 46 75 138, 42 214. 63 0 ) 2 7 26. 00 432. 97 19 2 
Mississippi 79. 00 60. 49 138. 42 977.91 2] ) | () 461, 25 13 15 
East Centra) 
Ohto 113. 00 12. 28 4)5. 28 24 1 20. O 153. &4 286, 84 3 32 
Indiana 50. 00 57. 52 )2, 28 199, 4 ( 9 12. 00 153. 84 273. 36 4( 42 
Illinois 110. 00 25.2 69. 21 204. 44 f 25. 23 115. 38 250. 61 4 4() 
Michigan 98. 75 69. 21 67. OF { 8 Y 115. 38 264. 13 42 38 
Wisconsin 185. 00 92. 28 277. 28 f 7 . 00 153. 84 528. 84 Y 4 
Minnesota. 80. 00 115. 35 39) 27 . AO 192. 30 279. 80 7 33 
eee 155. 00 92. 2 2 14 l ( 0) 153. 84 313. 84 30 27 
Missouri... 40. 00 18. 50 46. 14 4 19 { 18. 50 76, 92 135. 42 49 19 
Southwestern 
Arkansas - -- 63. 00 53. 05 149. 96 266. 01 18 23 on 53. 50. 00 366. O5 oF 2 
Louisiana_- 120. 00 25. 4 207. 63 53. 08 7 2 2 { 0 16.14 62 ) ; 
Oklahoma... -- 145. 00 ; 0 149. OF 95. 46 12 1 250. 00 395, 50 9 lf 
Texas E 129. 50 43. 09 92, 28 264. 87 ) 19 99 43. 09 153. 84 7.43 2 
West Central: 
North Dakota 73. 00 , 92. 28 165, 28 4f 38 73 0). Of 153. 84 76. 84 ) 1 
South Dakota 87. 50 185. 00 92. 28 1.78 4 | a 185. 00 153. 84 426. 34 2 10 
Nebraska_. 120. 00 95. 20 138. 42 3. A2 12 V5, 2 10. 00 0. 76 455. 96 14 24 
Kansas.-.- - 60. 00 126. 29 62. 00 115 64 17 ( 126. 29 25. 0 192. 30 503. 59 7 
Mountain: 
Montana. 75. 00 79. 38 138. 42 292. 8 13 22 75. 00 1, 38 60. Of 230. 76 445.14 17 22 
Idaho - 50. 00 138. 42 SS. 4 10) | 60. 1 ) 76 200). 7F { | 
Wyoming. -. 40. 00 53. 40 92. 28 185, 48 4] { ) { 9 153. 84 353. 49 28 29 f 
Colorado... 53 40 138. 42 216, 82 ) ) 4() () 1). 76 455.16 14 : 
New Mexico 161. 49 228. 99 28 Is 7 2. 5 269. 22 365. 47 2 2 
Arizona 54. 85 60. 00 115. 35 230. 20 27 f +85 60. 00 2 0 192. 30 7.15 
 =Seeeee 60. 00 64. 68 A) 92, 28 l 4} ] { 00 64. ¢ 153, 84 278. 97 s 4 
Nevada... 25. 64 233. 50 142. 45 103, 82 +1 | ) 25. 64 9 9 4 73. 07 74. 66 m% t 
Pacific j 
Washington 75. 00 28. 50 149, 96 9 4 1) 9 8. 250. 00 371. 50 24 5 
0 ‘ 71 10 90. 00 138. 42 19 59 ] rt 7 9 7 451. 8 x 
California ‘ 56. 00 R | 103. 82 217. 82 ) 2%” 5 0) 173. 0 612. 07 ) 
As a generalization, in the States in which trucks is a common one, but sever State ver, that the special reduced rates for res 
manufacturer’s rated capacity is the basis of allow consideral arger reductio1 as MAY ration of farm trucks are in part compensat« j 
the registration fee schedule, truck fees tend be seen in tables 4 and 5. In Kentucky, for for | the established fact that farm truc 
to be relatively low in all weight groups, and instance, the regular registration f¢ for the operate fewer miles per year than other truck 
particularly so for heavy vehicles, Manufac- stake truck with a gross vehicle weight rating Thus e reduction on a cents-per-mile ba 
turer’s rated capacities, as generally used in of 12,500 pounds is $32, but a farmer eat is not as great as it might appear from a co 
the past, have lost their significance and use- register the same truek for $4.50 The fla narison of the registration fees in tables 
fulness as measures of actual carrving capac- fee of $4.50 is applicable to farm trucks wit] d 5 
ity and in so doing have also lost most of gross vehicle wel t F 99 OOO nounds or less dias 
ive : BI : of why: ) pound aa Road-User Taxes 
their value as bases for taxation. Most States but a 22,000-pound vehicle in pr 
have converted to a much more realistic gross- requires a registration fee of $134 Farm While the differences in registration f 
weight tax basis. The establishment of — trucks comprised 31 percent of all trucks regis- bet wee vehicles and between States are 
uniform standards of applying gross vehicle tered in Kentucky in 1948. In Nebraska. the considerable significance, one of the purposes 
weight ratings for all trucks has been under 12,500-pound gross-vehicle-weig! ike truck of this study was to present the road-u 
cooperative study by State and Federal au- requiring a registration fee of $80 for regular taxes so that they could be considered coll 
thorities and by the truck industry for some private use can be registered for $12 asafarm tively as well as individually. With St: 


time. 
Farm Service Registrations 
As stated previously, special “farm” service 


classifications, with reduced 
trucks but 


registration fees 


for farmers’ without restrictio1 as 


to the highways they may use, are in effect in 
23 States. The provision for registration of 


farm trucks at half of the regular fee for private 


38 


truck, In 1948S, more than 19 percent of 
Nebraska’s trucks were registered as fat 
trucks 

[he numbers of trucks registered ) 
farm classifieat ic were reported separately i 
1948 bv onlv 15 States. In 9 of these 15 
State farm tru registrath vec 1 for 
more tha 0 perce of the tota regis- 
trations it d not he TO! \V< 


gasoline taxes ranging from 2 to 9 cent 


vrallon, the effect of low registration-fee scl 
ile of te compensated by correspondi! 


hi gasoline-tax rates, and vice versa. This 
1] trated by the situation in Ver 

whicl 1948, had the highest average t1 

T Istratio. fee in the United States oe 

compared to less than $9 in Montana 

ynne of the highest fees for automobiles, 
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i Table 7.—Road-user and personal-property taxes on a three-axle, tractor-semitrailer combination, 40,000 pounds gross vehicle weight 
I ( , 101 I 
r 
4 Rank of Stat 
Region and State as S 7 Other . ” i —e , Total. 
tratior -FOperty! taxes greeny lotal 1 . tax hese Total otal | exclud- 
tax ’ 1 Lax i ‘ . 4 tax 
} lex nd fee g ] es ind fe¢ fees ing 
| | and prop- 
taxes erty 
H X tax 
| 
New England: 
| Maine_- a : $305. 00 $62. 50 $420. 00 $787 1 . ¢ $10. 00 $540. 00 $917. 50 23 ye 4 
} New Hampshire 240. 00 74. 39 ? 280). 00 94. 39 2 l y } 2. 00 360. 00 676. 39 37 38 
| Vermont_. 390. 00 2 50. 00 740. 00 » 150. 00 840. OO 27 25 
| Massachusetts. 61. OU 145.99 | 210. 00 416.9 { ) 5. OO 270. 00 481. 99 47 4s 
| Rhode Island _- 129. 00 160. 42 280. OO 69. 42 { 7. OO 360. 00 656. 42 38 14 
Connecticut ; 200. 00 220. 18 280. 00 7 1s 2 § Fy. Of 360. 00 785. 18 31 41 
| Middle Atlantic 
New York 124. 00 a 2S). 00 104.0 { 360. 00 484. 00 46 45 
| New Jersey 168. 00 5 $2. OO 210. SO 1s i 2 270. 00 440. 00 1s 47 
Pennsylvania 171. 00 : 0. Of 52 20 10. 00 450. 00 631. 00 4() 35 
Delaware 150. 00 : 35). Of ( 450. 00 600. 00 43 39 
Maryland 235. 00 60. 00 , 50. 00 645. ( 2 $50. 00 745. 00 32 32 
Dist. of Col 100. 00 95. 87 2. 00 280. OO 4177. 87 { l . 2. Of 360. 00 557. 87 15 46; 
West Virginia_. 61. 25 206. 62 550. OO 617. 87 2s j 50. OO 450.00 809. 12 30 $7 
Southeastern: 
Virginia 180. 00 110. 00 420). 00 710. { ) 530. 00 540. 00 1, 160. 00 13 13 
North Carolina. 520. O 120.01 190. 0 930. O01 { 630. 00 1, 310. 01 i s 
South Carolina 215. 00 130.28 | 2. Ot 120. 00 767. 28 ! 8 2. ( 00. 00 540. 00 1, 187. 28 11 12 
CGreorgia 110. 00 164. 92 $90. OO 764. 92 99 ¢ 4. 99 25. 00 630. 00 1, 044. 92 17 20 
Florida. . 192. 5¢ . 50 190. OO 683. | | F 150. 50 630. 00 1, 441. 00 ] l 
Kentucky - - 350. OO 202. 50 70 490. 00 1, 043. 2 20. 00 630. 00 1, 303. 00 i) 10 
| Tennessee- : 275. 00 50 190. 00 765 } 17. 50 630. 00 1, 048. 00 16 14 
Alabama... 75. 00 50. 92 1, 25 $20. 0 547. ] { ) 338 50 540. 00 1, 005. 67 18 15 
Mississippi-- 282. 00 97.73 $20. OO 799. 7 13. 00 540. 00 1, 202. 73 9 +f] 
East Central 
Ohio 29), 00 Ve 280. 00 ) 6 )} 00 360. 00 610. 00 4? 36 
Indiana 9215. 00 137. 88 E 2S0). OO 632. 88 , SR 24.00 | 360. 00 736. 88 33 40 
Ilinoi 250. 00 57. 82 210. Of 17. 82 j ) . 270.00 | 577. 82 44 42 
Michigan... 193. 75 : | £ 210. 00 403.7 14 180. 00 270.00 | 643. 75 39 33 
V/iseconsin 5 240. 00 = Z 280. OO 520. 00 ) 24 5900. 00 360. 00 1, 190. 00 10 7 
Minnesota 60. 00 : c 350. 00 710 2 7. 50 450. 00 817. 50 20 27 
lowa 195. 00 2). OO 775. 0 5. 00 860. 00 860. 00 26 21 
Missouri I 00 4. 94 140. 00 27. 94 4 s 180. 00 367. 94 19 49 
ithwester! 
Arkansa - 205. Of 102. 69 155. 00 iz, ¢ s 585. 00 892. 69 25 28 
uisiana 240. 00 59. 38 630. 00 929. 38 Z . », 38 10. 00 810. 00 1, 359. 38 $ | 3 
Oklahoma -.- 345. 00 . 1. OU 155. OO 801 : ( ARS. OO 931. 00 2 | «(47 
lexas : 971. 00 78. 91 bd 280. O4 629. 91 2 8 11. 00 360. 00 720. 91 34 34 
West Central 
North Dakota 281. 50 . : 280. 00 561. § i 50. 00 360.00 | 691.50 | 36 | 31 
South Dakota 172. 50 70. OO 280. 00 §22 j 70. 00 60.00 | 902.50 | 24 | 18 
Nebraska 8! 00 209. 66 $20, 01 l 10. 6 ?. . 20. 00 540. 00 1, 150. 66 14 16 
Kansas -- 130. Of 234. 56 74. Of 350. 00 788. 5 234 270. 00 450. 00 1,984.56 | 15 23 
Mountain 
, Montana 245. 00 O7.03 tf . 120. O00 762. 91 { ) 110. 00 540. 00 992.91 | 19 19 
Idaho 125. 00 ; ; 4. ) 45 S 540. 00 700. 00 35 30 
Wyoming 80. 00 99.18 ‘ ‘ 280. OF 459.18 4} 4 : 8 400. 94 360.00 | 940. 12 21 4 
Colorad : 45.00 99. 18 ine 120. Of 564. 18 “ ). 18 606. 60 540. 00 1, 290. 78 7 6 
New Mexi = 154. 50 pao ee a 490. 00 644. 5 2 } 675. 00 630.00 | 1,382. 25 2 2 
Arizona 115. 75 a60, |... 350. 00 577. § 8 500. 00 450. 00 1, 177. 55 2 | 0 
Utah... e 150.0 100, 78 AQ 280. 00 531, 28 { . 50 360.00 | 611. 28 41 | 13 
: Nevada_- 69.7 200. 84 280. 25 15. 00 865. 84 34 280, 2 405.00 | 955.84 | 20 | 29 
ra | 
| Washingtor 156. Of ated 63. 25 $55. Of 664. 2 F _ 36. 00 585. 00 830. 25 28 26 
Oregon 139. 50 en 137. 50 420. 00 997 562. 50 540.00 | 1,242.00 8 5 
Califor1 112. 00 ae 130. 06 315. 00 557. Of { ) 0 650. 00 405. 00 | 1, 297. 00 6 { 
} 
otal road-user revenue per vehicle was well Ohio. Che re ition fe he fou highway transportation and yield consider- 
among the States as the result of a 4)6- private-use trucks rat 2nd, tl lt and able amounts of revenue. Sales or use taxes 


Cr sasoline tax 19th, indicating a re rat fee for collected once on each vehicle) and drivers’ 


3 Chis leveling out in some States of regis- the lightest truck and progr ( er fe licenses are two of the more important levied 
ration fees and gasoline taxes, considered although above the national a rt by the States, with titles and transfers also 
ombination, is further brought out in the heavier vehicles. With the add f gas bringing in substantial amounts of revenue. 
present study. Kentucky, for instance, line tax payments at a 4-cent rate, total road (nother large group of taxes omitted are those 
ranks 40th, 34th, 12th, and 5th in amounts of user revenues rank 18th, 24th, 24 132 nposed by the Federal Government on gaso- 
tration fees paid on the four commercial among the States, a somewhat mort ifo1 line, vehicles, and automotive products, which 
vehicles in private use, indicating a relatively payment for all vehicles and a relatively lower vielded nearly $1.4 billion during 1949. Also 

low registration fee on the lightest truck anda total road-user tax payment, ch neare! ( excluded are county, city, or other local F 





gradual increase to a relatively high fee for median for the nati registration fees and gasoline taxes, collected 


10,000-pound tractor-semitrailer. When 1 some States. 
led with a 7-cent gasoline tax rate, the Other Taxes and Vehicle Types It should also be remembered, as a practical 
sponding ranks of these vehicles among atter, that the largest proportion of revenues 
states become much more uniform—12th, The tables and arts pres 1 in this for highways must be obtained primarily 
lvth, Sth, and 3rd, respectively. The weight article provide sufficient data to ma era from automobiles and relatively light trucks, 
of the gasoline tax payments compared with comparisons of t principal rect and i. e., 1%4-ton capacity or less. This group of 
. r ration fees is also exemplified in the fact recurring State taxes on motor vehicles, and automobiles and trucks includes approximately 
hat the ranks by total road-user revenues are are not intended onstitute a detailed 98 percent of all vehicles registered and it is 
; at a considerably higher level than the ranks analysis. A detailed study of all of the direct not possible to raise considerable amounts 
( ristration fees considered alone. taxes that apply to motor vehicl ild be of money from additional taxes on the less 
e tendency of a low gasoline tax rate to. anenormous undertaking. It remem- an 2 percent that consists of the relatively 
atl: total road-user payinents in the opposite ber that there ar ( now ll l Unis ieavy trucks. 
dit ion is demonstrated by the fees paid i1 presentation that a osely asst ited with (Text continued on page 32 
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The Identification of Rock Types 


BY THE PHYSICAL RESEARCH BRANCH 


BUREAU OF PUBLIC ROADS 


The interest of highway engineers in se- 
lecting the best rock for use in different 
types of highway construction suggests the 
need for a simple method of identification 
of rock types which can be applied in the 
field. A suitable method which will assist 
the highway engineer in identifying most of 
the different types of rock with which he is 
concerned is presented in this article. An 
attempt has been made to present this 
method in simple terms for the benefit of 
those who are not familiar with expressions 
normally used in petrographic descriptions. 


HkE METHOD of identification of rock 

. presented here is intended to be applied 
to pieces of a size large enough so that the 
structure of the rock can be observed clearly. 
In small pieces, the alinement, if any, of the 
rock may not be 
observed as readily as it would be in a larger 


minerals composing the 
The user of this method is urged to 
obtain for study as large a piece of the rock 
as is convenient 


piece. 
to handle. Pieces about 3 
inches by 4 inches by 2 inches thick may be 
found to be suitable. 

The equipment needed consists only of a 
knife blade of good steel, a small magnifying 


Table 1.—General classification of rock 





Class Family 


Type 
| | Granite ! 
Syenite ! 
Diorite ! 
| Gabbro 

| Peridotite 
| Pyroxenite 
| Hornblendite 
} 


Intrusive 
(coarse-grained) 


Igneous 
Obsidian 
Pumice 
Tuff 
Rhyolite ! 2 
Trachyte ! 2 
Andesite ! 2 
Basalt ! 
Diabase 


Extrusive 


| (fine-grained) 


Limestone 
Dolomite 


Sedimentary Shale 
Sandstone 
Chert 
Conglomerate 3 
| Breccia 3 


| Gneiss 
lle | Schist 
Foliated | Amphibolite 
} | Slate 
Metamorphic | 


Quartzite 


Marble 
Serpentinite 


Nonfoliated 











! Frequently occurs as & porphyritic rock. 

Included in general term ‘‘felsite’’ when constituent 
minerals cannot be determined quantitatively 

3 May also be composed partially or entirely of caleareous 
materials, 
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glass of 6 to 10 power, and a bottle of dilute 
hydrochlorie acid, preferably with a dropper. 
If the acid is not available, household vinegar 
Sometimes a 
fragment of quartz or a quartz crystal may be 
found useful, but generally crystals which are 


will usually serve in its place. 


large enough to test with the quartz can be 
identified visually. 

This method follows that given by Pirrson 
and Knopf,! which in turn was based on that 
given by Geikie in his Textbook of Geology.? 
It uses a combination of simple physical and 
chemical determinations to identify the rock. 
In some cases the individual minerals can be 
identified, and the rock can be named from a 
their 
abundance, and the relative amounts of each. 
In other cases the minerals may be too small 
to identify with the hand lens, and recourse 


knowledge of its component minerals, 


must be had to the general distribution of the 
minerals and to the structure of the rock. It 
should not be expected that this method will 
permit the identification of any and all rocks, 
but it is believed that the user will be able to 
identify the 
highway construction. 


used in 
In those cases where 
the rock can not positively be identified, the 


more common rocks 


user of this method should have no hesitancy 
in stating which type of rock the sample under 
study most closely resembles, and describing 
the particular features of the sample which 
are not in agreement with the characteristics 
of the type mentioned. 


General Classification 


A general classification of rocks of interest 
in highway construction is given in table 1.3 
The first separated 
classes sedimentary, and 
morphic—on the basis of their origin, and each 
class is subdivided with regard to physical 


rocks are into three 


igneous, meta- 


characteristics or chemical composition. 

In the igneous class, the intrusive or coarse- 
grained rocks include such familiar materials 
as granite and gabbro. These were 
formed from molten material and cooled slowly 


rocks 


so that the crystals composing the rock devel- 
oped to an appreciable size. The extrusive 
rocks were also formed from molten material, 
but these cooled so rapidly that the crystals 
are very small. In a few cases, the molten 
material formed as a glass, resulting in obsid- 


1 Rocks and Rock Minerals, by Louis V. Pirrson and Adolph 
Knopf, 3rd edition; John Wiley and Sons, Inc., New York; 
1947. 

2 Textbook of Geology, by Sir Archibald Geikie, 3rd edition; 
MacMillan and Co., London; 1893. 

3 Based on table 2 in Relation of Mineral Composition and 
Rock Structure to the Physical Properties of Road Materials, 
by E. C. E. Lord; U. S. Department of Agriculture Bulletin 
No. 348; April 4, 1916 


Reported by D. 0. WOOLF 

Senior Materials Engineer 

ian or similarrocks. The fine-grained crysta 
line rocks include rhyolite, trachyte, andesit« 
basalt, and diabase. The first three of thes 
rocks are sometimes grouped under a genera 
family name of felsite which includes light- t 


medium-colored, very fine-grained igneou 
rocks. Basalt and diabase are frequent! 


described in engineering terminology as ‘‘trap 
rock. 

The sedimentary class of rocks, formed by 
deposition of water- or wind-transported roc] 
grains, is separated into two groups on tl 
basis of the principal mineral 
The caleareous rocks, which are compost 


componen 


essentially of compounds of lime or magnesia 
include limestone and dolomite. Sedimentar 
rocks, which are composed chiefly of silica 
include shale, sandstone, and chert. 

The metamorphic class is separated into 
two groups based on the structure of the rock 
In the foliated or layered types are included 
gneiss, schist, and slate, while quartzite and 
marble are included in the nonfoliated type 
The metamorphic class includes those rocks 
which have been formed from another type of 
rock by heat or For example, 
gneiss may be formed from granite, marble 


pressure. 





from limestone or dolomite, and quartzite 
from sandstone. Sometimes this alteratio 
Table 2.—Rock-forming minerals 
Primary minerals 
Name Composition 
Quartz ___| ‘iain thi. Oo 


Feldspar: 
Orthoclase-_. 
Microcline.. 
Plagioclase. 


Silicate of potassium and aluminum. 

Silicate of potassium and aluminum 

Silicate of sodium, calcium, and alumi 
num. 

Pyroxene: 
Augite._- Silicate of calcium, iron, magnesiun 
and aluminum. 


Amphibole: | 
Hornblende.| Complex silicate principally of calciun 
iron, magnesium, and aluminum, 

Mica: 
Muscovite..| Hydrous silicate of 
aluminum, 

Hydrous silicate of potassium, magi 
sium, iron, and aluminum. 


potassium an 


Biotite_-- 


Magnetite....| Iron oxide. 
Rock glass....| Variable. 
Garnet_.-.-- Silicate of aluminum, iron, and calciu! 
Olivine_....-- Silicate of magnesium and iron. 
Secondary minerals 
Name Composition 
Calcite ..-| Calcium carbonate. 


Dolomite... 
Kaolin 
Chlorite 


Calcium and magnesium carbonate 
ae | Hydrous silicate of aluminum. 
Hydrous silicate of iron, magnesiu! 
and aluminum. 

| Hydrous silicate of calcium, aluminu 
} and iron, 

Limonite.--- Hydrous iron oxide. 
| 


Epidote__... 


Opal | Hydrous silicon dioxide. 
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Figure 1.—Diagrammatic representation of 
the mineral composition of igneous rocks. 


improves the quality of the rock, as in the 
case of quartzite, which is a much harder and 
tougher material than sandstone. In other 
cases, the reverse applies: marble generally is 
inferior to limestone or dolomite as an aggre- 
gate for highway construction. 


Mineral Composition of Rocks 


The more important rock-forming minerals 
are listed in table 2. These are separated 
into primary and secondary minerals depend- 
ing upon whether they are found in the 


original igneous rocks or 
alteration of the minerals in these rocks. 


were derived by 


The essential mineral composition of the 
more common rocks used in highway con- 
struction is given in table 3. This is a con- 
densation of material given in United States 
Department of Agriculture Bulletin No. 348.4 
In table 3, the average percentage distribu- 
tion of the minerals which are characteristic 
of each variety of rock is shown, together with 
incidental minerals which are indicated by 
values in parentheses. Minerals which are 
present in the rocks in amounts less than 3 
percent are not mentioned separately but are 
grouped in the table under ‘‘remainder.”’ 

In figure 1, a graphical representation of 
the composition of igneous rocks is shown. 
This is based on the data given in table 3, but 
has been idealized to a certain extent for pur- 
poses of simplification. In the segment 
marked ‘‘glass or iron ore,’’ the rock glass 
applies to the fine-grained extrusive rocks 
only. 

The color of the rock furnishes some indi- 
‘ation of the mineral content. If the rock 
is white or light in color, the predominant 
minerals probably are quartz and feldspar. 
Red, brown, green, gray, and black colors 
usually indicate the 


presence of minerals 


containing iron. In sedimentary rocks, gray 
or black colors may be caused by carbonaceous 


matter. 
Classification by Geologic Type 


It will be helpful if the user can classify 
rock with respect to its general geologic type, 
that is, whether the rock was formed directly 
from a molten mass (igneous class), or was 


4 See footnote 3, page 44. 


Table 3.—Mineral composition of rocks 














pn 
= Essential mineral composition, percent ! 
Z Z . 
Name of rock ° A S ~ Q | 
5 3 Se SIiElSiBlis| S&S] Bilklaeltis 
v4 <j a a |e ie Oo tats i ee i 
Igneous rocks: 
Granite__-- ; 165 30 45 (8) 6 ( 
Biotite granite. 51 27 41 9 1] 7 
Hornblende granite _ _ - - 20 23 34 12 13 4 (10 4 
Augite syenite_.-....-- 23 (4) 52 7 8 4 (11 4 4 
Diorite__ rite ent chabiee 75 8 7 30 wo) ae (4 } s 5 
Gabbro__-- ee . 50 Sees, we Z 44 28 9 (3 (¢ 10 
Rhyolite- - --- Suuteuees 43 32 45 (3 5) 1 (3 4 4 
i ree 6 (3) 42 - 6 : (3 (3 (14), (8 7 } 5, 
Ce 67 a) ee . 48 14 3 t 3 8)| 12 ( 
SSS eee a arene SEE 36 35 3) 2] 
Altered basalt_......-- a? Saeeee ee 32 31 / (4 4)/ 12 8 
Ue i. a Pare 44 46 { 6 
Altered diabase______- i SERS Se 35 26 l ) 4 11 
edimentary rocks: 
LAmgtie. .. 3. oe 875 ee: See bree 83 S 3 
2 | ae 331 i ae Re sees Ne : ek 82 2 
Sandetone...:....<..- 5 109 79 CE tincnees (4) , 3 
Feldspathie sandstone__ 191 oe 3) SOW dodcece (3 3 (22 4 7 
Caleareous sandstone-_- 53 46 GN Pactra 42 6 
a ae 62 ie see ee : 7 
'etamorphic rocks: 
Granite gneiss.......--- 107 37 35 ee Brae 18 7 
Biotite gneiss_-__ 62 31 35 (5) x 21 8 
Hornblende gneis 18 10 16 15 (3) | 45 (4) 7 
Mice schist.......=..-.. 42 37 16 pais 38 9 
Biotite senist.......... 17 34 13 | BSR onl 9 
Chlorite schist__....... 23 | eh es 10 |i. (5) 9 28 4 3 
tlornblende schist. -__-- 68 10 (3) Pe tisedec 61 a (7 7 
\mphibolite....-......- 22 ot ee 8 70 " 12 7 
Se eee a a ee Se ee 55 7 
Qusrgsiie. ......<.....- 61 Se oS Se ee Cee 4) 9 
Veldspathie quartzite _- 22 | 46 | a ee saa g (7) : 3 (10 4 
yroxene quartzite_____ 11 29 | #19 15 as Ce aa ‘ . ( 38 
| Sees 61 CES Sener Fee Sees ewes 96 l 








ies shown in parentheses indicate minerals other than those essential for the classification of the rock 


* Includes 3 percent opal. 3 Includes 3 percent garnet. 
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Figure 2.—A vesicular basalt (full size). 


formed by deposition of the rock grains trans- 
ported by water or wind (sedimentary class), 
or was formed by the action of heat or pres- 
sure or both on previously existing rock (met- 
amorphic class). Features which will assist in 
this classification of rock are the following: 
Tgne ous class: 

Absence of fossils. 

Presence of glass. 

Uniformity of structure. 

Interlocking crystals. 
Sedimentary class: 

Rounded grains. 

Presence of fossils. 

Stratification in relatively thick layers. 

Abrupt changes in color from layer to layer. 
Metamorphic class: 

Separation of crystals into approximately 

parallel layers. 
Formation in thin parallel layers. 
Broken readily into thin slabs. 


All features mentioned for a given class 
probably will not be found in one single piece 
of rock, but one or more of those mentioned 
should be found. 


Rock Structure 


The structure of the rock is of considerable 
assistance in determining the general classifi- 
cation of the rock and also in determining the 
precise name for the material. Masses of rock 
which show a marked resemblance to col- 
umns are unquestionably of an igneous origin. 
tock which is vesicular—that is, containing 
large or small cavities which sometimes are 
separated by thin walls of rock 
igneous type. 


is usually an 
An example of this is shown in 
In some igneous rocks these cavities 
are filled with a material which is of a differ- 
ent nature from that of the rock itself, and 
the rock is said to have an amygdoloidal 
structure. 


figure 2. 


Most. types of metamorphic rocks show a 
peculiarity of structure which is described as 
foliation. Such rocks could as well be described 
as banded or layered, except that these terms 
imply an abrupt change in the appearance of 
the rock from one layer to the next. Bands 
and layers are frequently used in descriptions 
of sedimentary rocks. Three types of folia- 
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Figure 3.—Typical banding in foliated metamorphic rocks: granite gneiss (upper left); 
biotite gneiss (upper right); hornblende schist (lower left); mica schist (lower right). 


tion—gneissoid, schistose, and slaty—are used 
in descriptions of metamorphic rocks. All of 
the foliated rocks will split or cleave more or 
less readily in one plane, and the type of 
foliation describes the degree of smoothness 
of the cleaved surface. Rocks with a gneiss- 
oid foliation have a rough, uneven surface 
while those with a slaty foliation have a very 
smooth cleaved surface. Schists or rocks 
with a schistose foliation have cleaved surfaces 
which are much smoother than the gneisses 
but not as smooth as the slates. 

Under the effect of heat or pressure, the min- 
erals in the foliated metamorphic rocks have 
been caused to arrange themselves in more or 
less parallel planes. The dark-colored 
erals may separate from the light-colored 
minerals and form bands or streaks which are 
characteristic of certain foliated 
Figure 3 shows typical specimens of gneiss and 
schist. A close examination of such rocks will 
show that there is seldom an abrupt and com- 
plete separation between the dark- and light- 
colored minerals. Usually there is a zone of 
transition from light to dark bands, or the 
dark bands will contain an appreciable per- 
centage of light-colored minerals. Banded 
sedimentary rocks which may be confused 
with the metamorphic rocks generally have 


min- 


rocks 


an abrupt change in color or texture from one 
layer to the next, as shown in figure 4 
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Identification of Quartz and Feldspar 

In the use of this method, it is necessary 
that quartz and feldspar be identified when 
these minerals occur in crystals or grains large 
enough to be seen with the aid of the hand 
lens. Their identification as constituents of 
rock may present some difficulties, since even 
in rocks of coarse grain these minerals may 
small that the usual determinations 
made on the ordinary mineral specimen fre- 
quently cannot be applied. 


be so 


For example, in 
hand specimens of minerals, feldspar may be 
identified in part by the fact that it is scratched 
by quartz. This test can seldom be applied 
to rock specimens due to the small size of the 
component crystals or grains. Recourse must 
be made to visual examination with reference 
to the color, shape, luster, and fracture of the 
grains. 

In igneous rocks, quartz usually has a gray 
or smoky color, while feldspar is white, gray, 
or various shades of red. Grains of quartz 
are usually transparent or translucent, but 
those of feldspar are opaque. Quartz and 
cleavage: if the 
grains are sufficiently large, those of feldspar 
will be found to break with flat surfaces form- 
ing an angle of about 90 degrees. By rotating 
the hand sample of rock so that light strikes 
the surface at different angles, the cleavage 
faces of feldspar crystals may be observed. 


feldspar are dissimilar in 


Table 4.—Characteristics of feldspar and 
quartz as components of igneous rocks 





Characteristic 


Feldspar | Quartz 





i ee White, pink..--. Gray, smoky. 
Transparency-...| Opaque_-_-__----- Translucent. 
Luster_.........| Porcelaneous to | Glassy. 
i dull. 
Cleavage.......-- | Good on two | None. 
| faces forming 
| angles ofabout 
F — of crystal | Parallelopiped...! Shapeless. 
ace. | 
Multiple twin- | Frequent........| None. 
ning. 











A photograph showing the reflection of light 
from a cleavage face of a rather large crystal 
of feldspar in a specimen of granite is shown 
in figure 5. Quartz has no cleavage, and 
breaks with a conchoidal or shell-like fracture. 
Quartz has a glassy luster while feldspar has a 
luster more nearly like porcelain. Feldspar is 
affected by weathering, and the luster tends to 
become dull. 

In the crystallization of the rock minerals 
from the mass of molten rock, the feldspars 
crystallize before quartz, and tend to occur in 
crystal form while quartz develops in more or 
less shapeless masses. Feldspar crystals fre- 
quently are compound structures of inter- 
grown crystals which developed simultaneously 
The longitudinal axes of the portions of 
the crystals are parallel, but the transverse 
axes of one crystal segment are rotated through 
180 degrees from those of the adjacent seg- 
ment. At the junction between crystal seg- 
ments, a plane of twinning is produced. In 
rock-making feldspars, these planes of twin- 
ning usually are very closely spaced, and the 
cleavage surface of a crystal of feldspar may 
appear to have been ruled with fine, parallel 
lines, as shown in figure 6. 
not found in quartz. 

A summarization of the principal character- 
istics of feldspar and quartz as components of 
igneous rocks is shown in table 4. 


This twinning is 


Identification of Other Minerals 


In some cases, the common forms of the 


ferromagnesian minerals augite, hornblende, 


olivine, and biotite may also be identified in 





Figure 4.—Abrupt change in color between 
layers is characteristic of banded sedi- 
mentary rocks (banded sandstone). 
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rocks. The ferromagnesian minerals contain 
iron or magnesia or both as a principal com- 
ponent, and are identified by shape and color. 
In some rocks the minerals are sufficiently 
well crystallized for identification, but fre- 
quently they occur as grains or irregular masses 
and identification in the hand specimen may 
not be possible except by color. 

Olivine is seldom found in well-developed 
erystals in rock. It occurs usually as grains 
or masses, and is identified by its color which 
varies from an olive green to a yellow green. 

\ugite and hornblende are the more com- 
mon varieties of two large families of minerals, 
the pyroxenes and the amphiboles. Both 
augite and hornblende have a dark green to 
black color, and both frequently occur as 
grains or masses in rock. Identification of 
these minerals in the hand specimen depends 
upon whether the crystal shape can be deter- 
mined. Augite tends to develop in short, 
thick crystals with a square or rectangular 
Hornblende commonly occurs 
as long, slender blades with irregular ends, 


cross section. 


and the cross section has a diamond shape 
with the acute angles replaced by parallel 
planes at right angles to the longer transverse 
axis of the crystal. Biotite is black mica, and 
is recognized by its black, shining color, its 
softness, and its occurrence as irregular flakes 
or scales in granites, syenites, and metamor- 
phie rocks. 


System for Rock Identification 


The system for the identification of rock is 
shown in tabular form on page 48. In this 
method, all considerations are based on the 
appearance or character of newly fractured 
surfaces of the unweathered rock. In deter- 
minations of gravel, many pieces may be 
found to be weathered, and some modifica- 
tions of the characteristics mentioned may be 
expected. For example, pieces of feldspar in 


gravel may have a dull luster, and some pieces 
may be so soft that they can be scratched 
with the knife. 

The first determination in the system is the 
preliminary classification by which the speci- 
men is placed in one of five general groups. 





. 
i 
Si & 
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Figure 5.—Reflection of light from a cleav- 
aze face of a feldspar crystal in granite 


(about 2X). 
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When a determination of the lithological 
composition of a gravel is made, it is believed 
to be most desirable to separate the entire 
sample into the various general groups, and 
to examine each group of particles as an 
entity, subdividing each by the methods 
described. This should permit the identifi- 
cation to be performed most rapidly, and 
should group individual particles which show 
variations from a given class of rock due to 
slight differences in color, texture, or the 
effects of weathering. 

In group I, glassy rocks, quartz is included 
as a rock. Actually this is not correct as 
quartz is a mineral, differing from rock in 
that it has a chemical composition expressible 
by a formula and also has a definite crystalline 
structure. However, quartz does occur in 
sufficiently large masses so that it is quarried 
as a rock, and is the most common material 
in a large percentage of gravels used for con- 
struction purposes. Due to these reasons, 
quartz is included in the table. 

Subgroup II B, covering hard, fine-grained 
rocks, contains some types of rock which lately 
have become of considerable interest to those 
concerned with the durability of portland 





Figure 6.—Planes of twinning in feldspar 
produce an appearance of fine, parallel 
lines (about 3X). 


cement concrete. Included in the general 
term ‘“‘felsite’’? are a number of varieties of 
rock which may be chemically reactive to a 
detrimental degree with the alkali in cement. 
These include rhyolite, trachyte, and andesite. 
The identification of these rocks requires that 
both the kind and amount of feldspar present 
be determined. This determination cannot be 
made on the hand specimen, and the practice 
of grouping all fine-grained, light- or medium- 
colored, igneous rocks containing feldspar as a 
major constituent under the general term of 
felsite has been adopted. This is believed to 
be a sound procedure, as the various rocks so 
grouped appear to have essentially the same 
properties from the engineering viewpoint. 

In subgroup 
between sandstone and quartzite is made by 
examination of the plane of fracture of the 
rock. If the fracture is around the grains of 
quartz, the rock is sandstone. If the fracture 
passes through the grains, or through an 


IIIB, item 5, separation 





Figure 7.—Porphyritic granite (full size). 


appreciable percentage of the grains, the rock 
is quartzite. 

Subgroup IIIC covers rocks of a porphy- 
ritic texture as shown in figure 7. Originally, 
a porphyry referred to a rock composed of 
feldspar crystals embedded in a compact, 
dark red or purple groundmass. This name 
now refers to rocks containing large crystals 
of any kind, either well-formed or corroded 
to a rounded or irregular shape, which are 
embedded in a more finely crystalline or 
glassy groundmass of any color. A porphyry 
could refer to a rock containing crystals as 
big as an inch long which are embedded in a 
groundmass of crystals one-fourth inch in 
size; or it could refer to a rock containing 
crystais one-tenth of an inch in size embedded 
in a groundmass of barely visible crystals. 
In the laboratories of the Bureau of Public 
Roads, the name porphyry is used to refer to 
a rock containing numerous and more or less 
uniformly distributed crystals over one- 
eighth inch in size embedded in a groundmass 
so fine-grained that the individual grains are 
not recognized by the unaided eye. 

Kemp * states that porphyries are commonly 
classified from the larger crystals (pheno- 
crysts), with little regard for the composition 
of the groundmass even though the latter 
comprises over half of the rock. If the ground- 
mass is of very fine grain, no other practice 
than that mentioned above can be followed 
without the use of the petrographic micro- 
scope or analysis by chemical methods. 

In group IV, foliated rocks, it is doubted 
that the many varieties of schist can always 
be determined in the hand specimen. A few 
of the more common varieties are mentioned. 
There are many others, depending upon the 
presence of some mineral which may be in 
sufficient quantity or have certain unique 
properties to warrant its use as a modifier 
of the general term, schist. Most schists 
have about the same physical properties 
and the identification of the rock by this 
name alone may usually be sufficient. 

In group IV, item 2(b), hornblende schists 
contain a small amount of quartz whereas 
(Text continued on page 32.) 

8’ A Handbook of Rocks, by J. F. Kemp; 6th edition, revised 
by F. F. Grout; D. Van Nostrand Co. Inc., New York; 1942. 
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IDENTIFICATION OF COMMON ROCKS 





PRELIMINARY CLASSIFICATION 


Group I.—Glassy, wholly or partly. 


Group II.—Not glassy; dull or stony; homogeneous; so fine-grained that grains cannot be recognized. 


Group Hl.—Distinetly granular. 


Group IV.—Distinetly foliated; no effervescence with acid. 


Group V.—Clearly fragmental in composition; rounded or angular pieces or grains cemented together. 








GROUP 1.—GLASSY ROCKS 


1. Glassy luster; hard; conchoidal fracture; colorless to white 
or smoky gray; generally brittle. Quartz. 

2. Solid glass; may have spherical inclusions; brilliant vit- 

Obsidian. 


Pumice. 


reous luster; generally black. 
3. Cellular or frothy glass. 


GROUP H.—DULL OR STONY, 


ROCKS 


VERY FINE-GRAINED 


SUBGROUP II A.—Not scratched by fingernail, but readily 

scratched with knife. 

1. Particles almost imperceptible; dull luster; homogeneous; 
clay odor; little if any effervescence with acid; laminated 
structure; breaks into flakes. Shale. 

. Little if any clay odor; brisk effervescence with acid. 
stone. 


N 


Lime- 


3. Little if any clay odor; brisk effervescence with acid only 
when rock is powdered or acid is heated. Dolomite. 
. Soapy or greasy feel; translucent on thin edges; green to 


black;.no effervescence. 


_— 


Serpentinite. 

SUBGROUP II B.—Not scratched with the knife or scratched 
only with difficulty; no effervescence 
with acid. 

1. Light to gray color; clay odor possible; may have a banded 

flow structure. Felsite. 
2. Very hard; pale colors to black; no clay odor; conchoidal 
fracture; waxy or horny appearance. Chert. 
If dark gray to black, Flint. 

3. Heavy; dark color; may have cellular structure; may con- 
tain small cavities filled with 
Basalt. 


crystalline minerals. 


GROUP HI.—GRANULAR ROCKS 
SUBGROUP III A.—Easily scratched with the knife. 


1. Brisk effervescence with acid. Limestone or Marble. 
2. Brisk effervescence only with warm acid, or with powdered 


rock. Dolomitic marble. 


SUBGROUP HIT B.—Hard; not seratched with knife or 
scratched with difficulty; grains of ap- 
proximately equal size. 
1. Mainly quartz and feldspar; usually light colored, some- 
times pinkish. Granite. 
2. Mainly feldspar; little quartz (less than 5 percent); light 
colors of nearly white to light gray or pink. Syenite. 
3. Feldspar and a dark ferromagnesian mineral. 
(a) Major constituent feldspar; rock of medium color. 
Diorite. 
(b) Ferromagnesian mineral equal to or in excess of feld- 
spar; rock of dark color. 
(1) Grains just large enough to be recognized by the 
unaided eye. Diabase. 
(2) Coarse-grained rock. Gabbro. 
4. Mainly ferromagnesian minerals; generally dark green to 
black. 
(a) Predominant olivine with pyroxene or hornblende. 
Peridotite. 
(b) Predominant augite. Pyroxenite. 
(c) Predominant hornblende. Hornblendite. 





GROUP IlI.—Continued 


5. Mainly quartz. 
(a) Fracture around grains. Sandstone. 


(b) Fracture through all or through an appreciable per- 


centage of grains. Quartzite. 
SUBGROUP III C.—Hard; not scratched with knife or 


scratched with difficulty; large distinct crystals in finer 
groundmass. 

1. Crystals of feldspar and quartz with some of a ferromag- 

nesian (generally biotite) in a light-colored 

(of feldspar and quartz). 


mineral 
groundmass 
phyry. 


Granite por- 


ge 
-_~ 


‘rystals of feldspar and usually a ferromagnesian mineral 
in a light-colored groundmass (of feldspar). 
porphyry. 


Syenite 


ad 
-_ 


‘rystals of ferromagnesian minerals, or of striated feldspar, 
or both, in a medium-colored groundmass (of feldspar 
and ferromagnesian minerals). Diorite porphyry. 

‘rystals of quartz, or feldspar, or both, generally with a 


ib 
: 
~ 


ferromagnesian mineral, in a predominant, fine-grained 

groundmass of light color. Felsite porphyry. 

5. Crystals of feldspar, or of a ferromagnesian mineral, or 
both, in a fine-grained, dark or black, heavy groundmass. 
Basalt porphyry. 


GROUP IV.—FOLIATED ROCKS 


a 


. Medium to coarse grain; roughly foliated. Gneiss. 
- More finely grained and foliated. Schist. 
(a) Consists mainly or largely of mica with some quartz. 


Mica schist. 


N 


(b) Medium green to black; consists mostly of a felted or 
matted mass of small, bladed or needle-like crystals 
arranged in one general direction. Hornblende 
schist or amphibolite. 

(c) Glassy or silky luster on foliation surfaces; splits 
readily into thin pieces. Sericite schist. 

(d) Soft, greasy feel; marks cloth; easily scratched with 
fingernail; whitish to light gray, or green. Talc 

schist. 
(e) Smooth feel; soft; glimmering luster; green to dark 
green. Chlorite schist. 

3. Very fine grain; splits easily into thin slabs; usually dark 

gray, green, or black. Slate. 


GROUP V.—FRAGMENTAL 


- Rounded pebbles embedded in some type of a cementing 


medium. Conglomerate. 


N 


. Angular fragments embedded in a cementing medium. 
Breccia. 

3. Fragments of voleanic (fine-grained or glassy) rocks em- 

bedded in compacted voleanic ash. 

Volcanic breccia. 


Volcanic tuff or 


— 


- Quartz grains, rounded or angular, cemented together. 
Sandstone. 


uw 


- Quartz and feldspar grains cemented together to resemble 
the appearance of granite. 
stone). 


Arkose (feldspathic sand- 
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